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Geographic Flows of Hired Agricultural 
Labor: 1957-1960" 


LowELL E. GaLLAwAy 


Data obtained from Social Security Administration records are used to 
examine whether hired agricultural labor moving from one census region to 
another within the United States is responsive to economic phenomena. The 
unique feature of the analysis is its access to data describing gross flows of 
hired agricultural labor among these regions rather than having to rely on 
observations of net changes in the quantity of such labor. The general con- 
clusion is that hired agricultural workers are responsive to economic phe- 
nomena in the directions suggested by formal economic theory but that inter- 
regional movement of such workers is greatly hampered by the presence of 
artificial barriers to mobility. 


N A recent article in this journal [4], I explored patterns of inter-indus- 

try movement of hired agricultural labor from 1957 to 1960. The source 
of data for that article was a 1-percent sample of the records maintained by 
the Social Security Administration in the course of administering the Old 
Age Survivors Disability and Health Insurance (OASDHI) system. From 
that sample, the movement of hired agricultural workers between broad 
industry groups was analyzed. The same sample also provides information 
on the geographic location of employment of hired agricultural labor. Spe- 
cifically, workers employed as hired agricultural laborers in 1957 who were 
also employed in some industry! in 1960 can be located in one of nine broad 
census regions in both of these years.* These data are available by sex and 
age and it can be determined whether the workers in question remained 
in agricultural employment. Also, information on 1960 earnings is available 
for each mobility observation.’ Using the information on male members of 
this sample of workers, I will attempt to test certain hypotheses which 
might be advanced to explain the nature of interregional flows of hired 
agricultural labor.! 


Recent Investigations of Geographic Mobility of Agricultural Labor 


A number of recent studies have been devoted to analyzing the labor 
market for hired agricultural labor. At the national level, the work of John- 
son and Heady [8] and Schuh [11] should be noted; at the regional level, 


* The data for this article are a by-product of a more inclusive study of geographic mobility 
patterns being conducted under the auspices of the Social Sécurity Administration. Of course, 
the conclusions expressed here do not necessarily reflect an official position of the Social 
Security Administration. All calculations were carried out at the University of Pennsylvania 
Computer Center. 

1 As used here, the term industry denotes one of the following broad industrial categories: 
Agriculture; Mining; Contract Construction; Durable Goods Manufacturing; Nondurable 
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Schuh and Leeds [12], Tyrchniewicz and Schuh [15], and Diehl [3] have 
made contributions. The first four of these estimate the structural param- 
eters of either demand or supply relationships for hired agricultural labor 
through the use of time-series data. Thus, they are dealing essentially with 
net changes in the employment of hired agricultural labor, as is Diehl, who 
presents a migration model to explain net farm-to-nonfarm population 
migration. The same is true for such earlier investigations of regional move- 
ments of agricultural resources as Bachmura [1] and Bishop [2].5 

The need for relying on net mobility data has made the researcher’s task 
more difficult. Fortunately, the data available through the sample de- 
scribed earlier provides longitudinal information of a gross-flow type. In 
fact, the unique feature of this discussion is its access to gross-flow data— 
data which permit the further testing of some of the conclusions which have 
emerged from the previous investigations of the market for hired agricul- 
tural labor. While this is all to the good, it should be noted that the data 
available have certain shortcomings. First, the sample is not complete in 
that workers who were not in employment covered by the OASDHI system 
in either 1957 or 1960 are not included. Consequently, it is not possible to 
explore movements between the agricultural sector and the category “not 
in the labor force.” Second, there may be some question as to whether all 
hired farm employment (particularly “casual” labor) is reported under the 
Social Security system. Third, the amount of information relating to the 
personal characteristics of workers in the sample is somewhat limited. 
In addition to industry, region of employment, and earnings, only age, race, 
and sex are noted. Finally, it is by no means clear thet the time period 
enccmpassed by the sample data is a typical one. The 1957-1960 interval 
coincides roughly with the last full peak-to-peak business cycle in the 
United States and was selected in an attempt to minimize the impact of 
variations in the general level of economic activity on the phenomena under 








Goods Manufacturing; Transportation, Communications, and Public Utilities; Wholesale 
and Retail Trade; Finance, Insurance, and Real Estate; Services; and Government. A worker 
is considered to be employed in the industry in which he receives the greatest amount of 
earnings in the year in question. 

2 The nine regions are New England, Middle Atlantic, South Atlantic, East North Central, 
East South Central, West Ncrth Central, West South Central, Mountain, and Pacific. As 
was the case in assigning workers to an industry, a worker is considered to be employed in the 
region in which he receives the largest amount of earnings in a given year, 

3 The earnings data are estimated earnings. Earnings for some workers must be estimated 
because of the existence of a taxable maximum on earnings covered by the OASDHI pro- 
gram. For a description of the estimation process, see my recent report [5, pp. 8323-325}. 

4 The movement of female workers was not considered in this analysis because their geo- 
graphic movement is frequently “tied” to that of males through marital relationships. 

5 The Bachmura and Bisho> studies emphasize the question of the returns to human re- 
sources employed in agriculture. This is also true at a more aggregative level of Hathaway [7]. 

6 For example, reliance on net mobility data frequently necessitates the use of time-series 
information, a procedure which creates problems in using standard estimation techniques. 
For insight into some of these problems, see Tyrchniewicz and Schuh [15, pp. 548-549]. 
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consideration. However, since unemployment over the full course of that 
cycle was the highest observed in the post-World War II period,’ it may 
well be that the period is somewhat atypical. Some instances in which this 
may be important will be noted in the discussion which follows. 


The Theoretical Framework 


The basic theoretical framework for exploring the gross interregional 
flows of hired agricultural labor is that suggested by conventional economic 
theory. Our principal focus will be on the supply of such labor, and formal 
theory argues that the quantity of labor which a worker supplies to the 
market is determined by his equating the wage rate in the market with his 
marginal rate of substitution between income and leisure. From this, it 
follows that when workers consider several alternative markets simulta- 
neously, they will offer their labor services in that market where the wage 
rate is highest once various costs of movement are taken into consideration.8 
In the case of regional markets, we can formalize the conditions which 
determine the supply of labor as follows’: 


(1) S; =% + Dd Su); 
tol 
(2) So = f(w;, Ci), 
and 
(8) Dij = $(w3, C3), 2 
where 


S; is the supply of labor in the jth region, 

So is the quantity of labor supplied to the jth region by itself, that is, 
labor which remains in the region from the preceding time period, 

Ba is the flow of labor into the jth region from the Oh region, 

w; ts the wage rate in the jth region, and 

* C; represents the costs of employment (both objective and subjective) 

in the jth region. 

Expressions (2) and (3) can be developed further by considering specific 


7 The average national unemployment rate over the course of the 1957-1960 business cycle 
was 5.9 percent as contrasted to 4.2 percent for the 1948-1953 cycle and 4.4 percent for the 
1953-1957 period. Certainly, the average unemployment rate over the full course of the present 
business cycle will be markedly less than 5.9 percent. 

8 A fuller discussion of the theoretical foundations of the mobility process is contained in 
my earlier study [4]. 

° An alternative to focusing specifically on the supply side of the market is the specification 
of a simultaneous equations model of the market. This is particularly useful whenever net- 
flow data must be used. However, given the availability of gross-flow data in this study, I 
decided to concentrate on the supply side of the market. As these expressions are expanded, 
a demand variable will be included in some cases. 
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factors which might impose costs of employment (including movement ` 
costs) on workers. For example, an obvious source of such costs would be 
the distance between regions. It would seem that a greater distance between 
regions not only would involve more substantial money costs of movement!’ 
but also would increase the “search” costs involved in locating new employ- 
ment, that is, the expenditure of time and effort necessary to ovecome 
the barriers to the flow of labor market information between areas." Thus, 
distance between regions can be included explicitly in (8) but not in (2) 
since that expression deals exclusively with workers who do not move be- 
tween regions.” 

Another source of pcssible movement costs is the complex of social and 
personal ties that an individual may have to a particular region. Although 
these do not impose money costs of movement, they exact a toll in terms of 
psychological costs and these do have some monetary equivalent.!* For the 
most part, it could probably be assumed that suck costs are similar across 
all regions and thus could be ignored. How=ver, they are not similar across 
age groups, and consequently any analysis which takes into consideration 
differences in age-group mobility can usefully incorporate some type of age 
variable. Such a variable would have an impact on the dependent variable 
of both expressions (2) and (8). 

In addition to consicering factors which impose employment costs on 
workers, we should also include variables which might either reduce these 
costs or help to finance zhem. A possibility in the first case, for example, is 
the number of jobs available to workers in various areas. Presumably, the 
greater the number of such jobs, the more likely it is that workers will have 
information about their existence and the lower will be the “search” costs 
mentioned earlier.!5 Such a variable would have an impact on both expres- 
sions (2) and (3). From the standpoint of the ability of workers to bear the 
costs of movement, some variable that measures the asset position of work- 


10 For a discussion of some aspects of the pure money costs of movement, see Maddox [9] 

11 Good discussions of the costs of search are contained m Stigler [18 and 14]. 

12 Tf one wished to include a distance variable in 2xpression (2), it would have to be a 
measure of relative “remoteness” from other regions. One possibility is simply the average dis- 
tance to all other regions. However, in the empirical analysis such a variable did not perform 
well, and consequently it is omitted from these formulations. 

13 The monetary equivalent of a psychological cost is the additional amount of money in- 
come which would just be sufficient to neutralize its effect on the decision-making process. 

u“ The age variable might possibly also measure the impact of seniority systems on the 
mobility decision, particularly when farm-to-nonfarm mobility is corsidered. However, in 
farm-to-farm mobility, seniority provisions are probakly of little significance. 

15 A standard thesis in much labor mobility literature is that “job opportunity” is the 
primacy consideration in expla-ning mobility patterns. Job cpportunity is interpreted also as 
taking into account the distanze between jobs. Frequently, job opportunity is offered as an 
alternative to the formal econcmie theory of labor mobility. For an excellent review of this 
dichotomization of mobility literature, see Raimon [10]. Obviously, from what has been said 
to this point, there is no major conflict between “job cpportunity” and the maximizing hy- 
pothesis that is the cornerstone of the formal theory. 
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ers would be quite useful. One possibility is the worker’s position in the life 
cycle of earnings. Young workers with relatively low earnings probably have 
a poorer asset position than older workers with higher earnings. Conse- 
quently, the average earnings of the worker’s age group may serve very 
well as a measure of his relative asset position. Use of this measure would 
suggest that the higher the earnings level of workers in this age group, the 
greater the mobility of that group. However, there is some ambiguity in- 
volved in this line of reasoning. It could be argued that the higher the 
earnings of an age group, the greater the risk involved in moving and, 
therefore, the less likely workers would be to move, because of the addi- 
tional cost implicit in their accepting greater risk. Consequently, it is not 
clear on a priori grounds what the relationship between age-group earnings 
and interregional mobility should be D 

On the basis of the foregoing discussion, expressions (2) and (8) can be 
expanded as follows: 


(4) Se = f(w;, A, Ea, 03) 

and 

(5) Siz = éis, Di, A, Ea, 05), 
where 


A indicates the age of a worker, 

E, is the age-group earnings level, 

0; is the number of jobs available to workers in the jth region, and 

Dj; is the distance between the ith and jth regions. 

Further, the following partial derivatives can be posited on an a priori 
basis: 
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Empirical Results 


The theoretical discussion of interregional labor flows suggests a straight- 
forward method of testing empirically the hypotheses presented in the dis- 





16 Tt is assumed that workers are risk averters. o 

1! For example, in a recently published study of interindustry job changing [5], I found 
that the age-group earnings varieble was strongly significant in one direction. On the other 
hand, in a study of geographic mobility in general, I found it to be significant in the other 
direction. The geographic mobility results are contained in an unpublished manuscript en- 
titled “Geographic Labor Mobility in the United States: 1957-1960.” 
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cussion. For example, the relationships denoted in expression (4) can be 
embodied in a least-squares regression of the form 


(4b) So = a + bw; + cA + dl, — e0; + u, 


where u denotes a random error term. Such a regression can be estimated 
from the data at our disposal. Specifically, S, can be expressed as the per- 
centage of hired agricultural workers employed in a region in 1957 who were 
also employed in that region in 1960. This information is presented in Table 
1 fcr two groups of workers—those whose industry of major job was agricul- 
ture in both 1957 and 1960 and those whose industry of major job was not 
in agriculture in 1960. As can be seen, these data are available for nine re- 
gions and three different age groups (less than 25, 25-39, and 40 and over). 


Table 1. Percentage of workers with same region of major job in both 
1957 and 1950, by region, industry change, and age 


Same industry of major job | Different industry of major job 














in 1957 and 1960 in 1957 and 1960 
Region 
Age less | Age Age 40 | Age less Age Age 40 
than 25 25-39 | and over | than 25 25-39 | and over 
PRR RI irae Sone ae SS (Dep E NN eae a pew SAR Cares 
New England 100.00 91.67 98.50 90.91 80.00 94.52 
Middle Atlantic 98.04 95.15 94.96 86.61 77.60 78.49 
South Atlantic 92.52 94.29 95.28 85.19 79.62 90.12 


East North Central 96.43 95.45 95.13 86.86 73.02 74.77 
East South Central 92.73 95.93 98.71 68.85 75.28 84.34 
West North Central 88.89 95.77 96.94 86.23 83.74 95.24 
West South Central 93.75 92.38 95.79 82.47 78.86 90.54 
Mountain 89.80 88.03 90.83 78.49 78.57 75.00 
Pacific 97.78 93.26 96.29 88.38 85.09 88.57 





Source: Social Security Administration, 1-percent Ccntinuous Work History Sample 


The earnings variable, w; is simply mean earnings of workers in the 
various regions. Two separate sets of earnings estimates are used. One con- 
sists of 1960 earnings of all workers in the various regions. It is designed to 
be used in connection with the S, data for workers who changed industry 
of major job between 1857 and 1960. The second consists of 1957 regional 
earnings levels of all hired agricultural workers and is designed to be used 
whenever the dependent variable in the regression refers only to workers 
employed in agriculture in hoth 1957 and 1960. Earnings for 1960 could not 
be used in this instance because the industry of employment in 1960 of 
workers who changed industry of major job is not known by region 18 
` Age, A, is handled in expression (4b) by assigning the numerical values 


18 The data are tabulated so that the only information available about industry of employ- 
ment in 1960 by region is whether it is the same as that in 1957. It is for this reason that 1960 
earnings information by regior for all workers employed as hired agricultural laborers is not 


available. 
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one, two, and three to the three age groups in ascending order. Thus, the 
less-than-25 age group has a value of one, 25-39 a value of two, and 40-and- 
over a value of three. The age-earnings variable, Æa, is simply mean 1957 
earnings by age group for workers in the various regions. Finally, the num- 
ber-of-jobs variable (really, a labor-demand variable), 0;, consists of the 
number of hired agricultural workers employed in different regions in 1957. 
This variable is only used in conjunction with the analysis of the behavior 
of workers employed in agriculture in both 1957 and 1960. 

As can be gathered from the discussion of the nature of the data and the 
variables used, two different regressions of the form shown in (4b) were 
estimated—one for workers who changed industry of major job between 
1957 and 1960 and the other for workers who remained in agriculture. The 
former is denoted by the second subscript ¢ and the latter by the second 
subscript s. Thus, two different aspects of the supply of hired agricultural 
labor are analyzed. The results of the estimation process are*® 


(4c) Soe = 68.0083 + 0.0032w; + 4.0144 — 0.00552, (R? = 0.00) 


(1.2311) (1.5765) (1.5272) 
and 


(4d) Ser = 81.8138 + 0.0077; + 2.9384 — 0.00412, — 0.00030; 
(3.1547) (2.8810) (2.7712) (0.2616) 
(R? = 0.25) 


The two regressions yield quite different results. That for workers who 
moved out of agriculture between 1957 and 1960 shows very weak relation- 
ships (although with the expected signs) between the independent and 
dependent variables, and when the R? is corrected for degrees of freedom 
it is equal to zero. Consequently, the hypotheses advanced in the theoretical 
discussion as to how hired agricultural workers behave in the labor market 
receive little support from this evidence. On the other hand, the regression 
for workers who remained in agriculture shows significant relationships be- 
tween the proportion of stayers and the regional earnings, age, and age- 
group earnings variables.” Only the number-of-workers variable, Oj, is not 


H 


19 Tt is. somewhat more difficult to structure a demand variable for workers who changed 

industry of major job because we have no information about the 1960 distribution of workers 
across industries. Consequently, no such variable is included in the analysis. 
. 20 The regression equations are presented with the ¢-values shown in parentheses below the 
respective coefficients. R?s are corrected for degrees of ireedom. For certain purposes, the 
elasticities associated with the various coefficients are useful. In those cases where the regres- 
sion coefficients are significant at the 5-percent level, they were estimated at the means. For 
regression (4d), the elasticities are -+0.14 for the wage variable, +-0.06 for the age variable, 
and —0.07 for the age-earnings variable. 

21 Since the signs of the variables are hypothesized a priori, one-tailed significance tests 
are used except for the age-group earnings variable whose sign was not posited beforehand. 
On this basis, the earnings and age variables are significant at the 0.5-percent level and the 
age-group earnings variable is significant at the 2-percent level. 
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significant, and consequently the regression was re-estimated without this 
variable: 


(4€) Ses = 81.7364 + 0.0076w; + 2.9234 — 0.0040E, (R? = 0.26). 
(3.2368) (2.9307) (2.8172) 


Fecause of the extra degree of freedom gained through the exclusion of 
the number-of-workers variakle, the proportion of explained variance (ad- 
justed for degrees of frzedom) actually increases by one percentage point 
and the é-values for all three independent variables are higher.” Thus, the 
results are consistent with the hypotheses previously advanced, although 
less than 30 percent of the veriance is explained. Of particular interest is 
the negative sign of the age-group earnings variable, which indicates that 
higher age-group earnings contribute to increasing the propensity to move 
intecregionally of hired agricultural workers who were employed in agricul- 
ture in both 1957 and 1960. This propensity probably reflects the fact that 
thes2 earnings are related positively to the financial ability of workers to 
bear the costs implicit in a gecgraphic relocation. 

While the results shown in ‘4c), (4d), and (4e) are interesting, they tell 
only a part of the story of geographic mobility patterns of hired agricul- 
tura. labor. Perhaps the most significant aspect of such flows is the actual 
movements of workers between regions. The theoretical relationships we 
have hypothesized are embodied in expressions (5) and (5a) which suggest 
a least-squares regression of the form 


(5) Sy = a + bwj + cDy + dA + eB. + fO; + u. 


'Fke distance variable, Da, in this regression roughly measures the num- 
ber of regional boundaries which a worker must cross in order to reach his 
destination.” The variable has a range of one to six, with six representing 
the distance between the New England and Pacific regions. The full set of 
distance variables is shcwn in Table 2. The dependent variable, Ba is 
expressed in terms of actual numbers of workers moving befween regions 


22 The significance of the age-group earnings variable is increased to the 1-percent level. 
Overal, the regression equation is significant at the 0.1-percent level. The elasticities change 
slightly to -+0.13 for the wage variable, -+0.06 for the age variable, and —0.06 for the age- 
earnings variable. 

23 It could be argued that the distence variable is something of an oversimplification, 
particularly in that the regions in the Far West are larger and thus the distance variable 
used here is not strictly proportional to the actual distance between regions. However, there 
is probably not much distortion from this, Several forms of the distance variable were tried 
in various regressions. In particular, when the square of the distance variable was used the 
results were poorer. Further, when a quadratic form including both the present distance vari- 
able and its square was estimated, in Loss cases where the square of the distance variable 
was significant it had a negative sign suggesting, if anything, that the distance variable used 
here overstates the impact of dis:ance when the distance variable is relatively large. However, 
the quadratic term generally was not particularly significant, either statistically or quantita- 
tively. 
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Table 2. Distance variables (D;;) used in regression analysis of hired 
agricultural labor mobility 


Region of destination® 


Region of origin 








New England (NE) 

Middle Atlantic (MA) 
South Atlantic (SA) 

East North Central (ENC) 
East South Central (ESC) 
West North Central (WNC) 
West South Central (WSC) 
Mountain (M 

Pacific (P) 


SEN 
Pwr Iran 
ewone | mma | 
EIR 
nr | pews 
va lrotatormgtgbu S 
J ermmwwana | tg 


1 
1 
1 
2 
2 
3 
4 
5 


a The distance variable is expressed in terms of roughly the number of regional 
boundaries a worker must cross in order to move from one region to another. 


rather than in percentage form as was the S, variable in (4b). This necessi- 
tates inserting one additicnal variable into (5b), namely, a scale variable 
designed to take account of differences in the number of hired agricultural 
workers in the various regions.” This variable is designated by the symbol 
P;. With the addition of this variable, the following regressions were 
‘estimated: 


2.2110 + 0.0007; — 1.8400D;; — 1.67004 


(50) Sue = 
(2.1812) (9.1085) (4.4759) 
+ 0.0017#, + 0.0035P; (R? = 0.29), 
(3.8000) (3.1784) 
and 


(5d) Sije = — 1.8460 + 9.0011w; — 0.8300D,; — 0.44004 
(1.8238) (6.8912) (1.5069) 
+ 0.0008#, + 0.00140; + 0.0047P; ` (R? = 0.30). 
(2.3018) (4.1705) (5.5084) 
These results basically confirm the hypotheses suggested in the theoretical 


discussion of mobility. In expression (5c), all of the independent variables 
are significant.” In addition, in those cases in which the signs of the variables 


% The scale variable is simply the total number of agricultural workers who left a region 


n 
between 1957 and 1960. Thus, it is 3 Bo, and its addition, in effect, converts the gross- 
flow data into percentage form. gol 
% Using one-tailed tests for all variables except age-group earnings, we find earnings sig- 
nificant at the 2.5-percent level, distance and age significant at the 0.05-percent level, scale 
significant at the 0.5-percent level, and age earnings significant at the 1-percent level. The 


H 
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were posited on an a priori basis, the results conform to our expectations. 
In the only case in which the signs were not so posited (the age-earnings 
variable), the results irdicate that the greater the age-group earnings of 
workers, the more mobile the workers are. This is in agreement with our 
earlier findings and supports the thesis that high age-group earnings may 
indicate a stronger asset position and a greater financial capacity to bear 
the costs of movement. 

Perhaps the most perplexing aspect of regression (5c) is the conflict 
between it and the results shown in (4c). There, none of the independent 
variables were significant at an acceptable level. This fact suggests that 
hired agricultural workers who change their industry of major job behave 
in azeordance with formal economic theory when moving between geo- 
graphic regions but not when deciding whether to stay in the area in which 
they have been employed. A possible explanation for this anomaly may be 
(1) that barriers to farm—nonfarm mobility of workers operate to restrict 
the job choice of workers moving out of agriculture and (2) that these 
barriers are greater in high-wage regions. Such a combination of circum- 
stances could have the result that workers in high-wage regions who leave 
agriculture are more strongly affected by the farm—nonfarm mobility bar- 
riers than workers in low-wage regions. This result would account for the 
weakness of the regional-earnings variable in regression (4c). At the same 
time, the impact of such barriers on the actual gross flows of workers 

. might be reduced by workers’ not having accurate perceptions of their 
strength in other regions. While this is a somewhat speculative explanation 
for the observed discrepancy in the regression results, there are some fairly 
convincing arguments to suggest that it may be a valid one. For one thing, 
on a priori grounds it is not unreasonable to argue that barriers to farm- 
nonfarm mobility are greater in high-wage regions. Trade unions and formal 
seniority systems, which are probably major sources of farm-nonfarm 
mobility barriers, tend to have a stronger impact in the high-wage areas, 
which are generally more industrialized. Consequently, workers who kave 
argicilture in these regicns may encounter high farm-to-nonfarm barriers 
to finding another job. If so, we might expect that agricultural workers 
moving from high-wage areas to low-wage areas are more likely to change 
to nonagricultural work than workers moving from low-wage to high-wage 
areas. This is what actually happens. In the five regions with 1960 mean 
earnings below the mean for all workers, 63 percent of those who moved 
interregionally also changed industry of major job. The comparable figure 











elasticity of the wage variable is -+ 1.30, of the distance variable is —1.21, cf the age variable 
is — 1.32, and of the age-group earnings variable is +1.01. 

D Qn a priori grounds this explanation is not unreasonatle. Unions and formal seniority 
systems are probably more prevalent in the high-wage areas, which are generally more indus- 
trialized, and these are quite likely to be barriers to movement away from the farms. 
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for the four high-wage regions is 71 percent—a difference which is significant 
at the 5-percent level. 

In contrast to the conflicting results obtained with the sample of hired 
agricultural workers who changed industry of job, the regressions de- 
scribing the labor market behavior of those employed in the agricultural | 
sector in both 1957 and 1960 are quite consistent with one another. In both 
(4e) and (5d), the earnings variable is significant, with the expected positive 
sign, and both show a significant age-group earnings variable with the 
appropriate sign—negative in (4e) and positive in (6d).27 About the only ` 
difference in the two regressions is the weakness of the age variable in (dd) 
and the previously noted lack of significance of the labor-demand variable 
in (4d). However, in general, the two regressions suggest that the geo- 
graphic migration patterns of workers who remained in agriculture over 
the period 1957-1960 are quite consistent witk the hypotheses developed 
earlier. The one disturbing factor is that, at best, these regressions explain 
only 30 percent of the variation in movement patterns. By contrast, (a) a 
similar analysis of geographic movement patterns of all workers in the 
sample from which these data were taken explains about two-thirds of the 
variance,?* and (b) Tyrchniewicz and Schuh [15] obtain R? which with one 
exception are in excess of 0.90 in their analysis of the supply of hired agri- 
cultural labor by region. 

When my results are compared with those obtained in analyzing the 
nonagricultural portion of the sample used in this article, their low ex- 
planatory power probably reflects (a) the fact that the agriculture portion 
of the sample is relatively small and, consequently, the sampling errors are 
large relative to the magnitude of the observations and (b} the fact that 
the hypotheses advanced here explain a smaller portion of geographic 
mobility patterns among agricultural workers than among all workers.” 
When contrasting these results with those of Tyrchniewicz and Schuh, 
we must remember that those authors use time-series data and include in 
their regressions a trend term and a distributed lag variable. both of which 
are absent from my regressions. Generally, these two variables are quite- 
significant in their analysis. The significance of the trend variable suggests 
that there are factors at work in the agricultural mobility process which 
are not measured by the variables which I have employed: Further, the 
adjustment coefficients estimated by Tyrchniewicz and Schuh in connection 


27 Tn regression (5d), earnings and age-group earnings are significant at the 5-percent level; 
distance, scale, and the demand variable at the 0.05-percent level; and age at the 10-percent 
level. The elasticities are as follows: earnings +1.48; distance, — 1.50; age, —0.70; age-group 
earnings, +0.96; and demand, +0.55. 

28 These results are contained in Chapters 7 and 8 of my “Geographic Labor Mobility in 
the United States: 1957-1960.” 

29 In another article [6], aggregate regression results for the ten broad industrial categories 
enumerated in fn. 1 are presented and these indicate thet hypotheses of the type advanced 
here will explain less of the variance for agriculture than it will for most other industries. 
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with the distributed lag variable suggest that only a fraction of the adjust- 
ment to a disequilibrium situation would be reflected in the three-year 
time period encompassed in my analysis. Thus, my results are not nearly 
as poor relative to those of Tyrchniewicz and Schuh as the R? would indicate. 


Conclusions and Policy Implications 


The general pattern suggested by the data presented in this article is 
one which is quite consistent with the formal economic theory of how labor 
markets operate. Apparently, hired agricultural labor is responsive to 
earnings differentials between regions as well as to distance, age, age-group 
earnings, and, in some cases, the demand for agricultural labor. This seems 
to be particularly true ir the case of movements of hired agricultural labor 
within the agricultural sechor 28 All of this seems to imply some degree of 
efficiency in the operation of the market for hired agricultural labor. How- 
ever, before adopting too sanguine a view of how well this market operates, ` 
we nzed to take a closer look at the relative magnitudes of the coefficients 
of the distance and earnings variables in the gross labor flow regressions. 
Thes2 coefficients provide some insight into the “trade-off” between earn- 
ings and distance in geographic movement. Since the distance variable is 
defined in terms of numbers of regional boundaries that must be crossed 
in moving from region to region, dividing the distance coefficient by the 
earnings coefficient provides an estimate of the differential in earnings 
which is just sufficient to compensate for the presence of an additional 
regional boundary to oss 3 Such a calculation reveals that among agri- 
cultural workers who did not change their industry of major job, the impact 
of an additional regional boundary is just offset by an earnings differential 
of about $750. This is quite consistent with an estimate of such a trade-off 
for al! workers in the economy.” 

A trade-off of this magnitude between distance and earnings is difficult 
to explain as a measure of the costs of movement between regions. If 
regional earnings differentials are viewed as being relatively permanent in 
nature, a maximizing worker must be considered to compare movement. 
costs with the discounted value of a future stream of earnings differentials. 


30 This is consistent with the Sindings of Tyrchniewicz and Schuh [15], who argue that hired 
agricultural workers participate in a national labor market. 

3! In effect, this procedure amounts to asking the question, “What earnings differential 
will exectly compensate for the presence of an additional regional boundary to cross?” For 
example, in regression (6d) an additional] regional boundary causes a decline in the gross flow 
of labor from the ith to the jth region of 0.83 workers. Since each dollar of earnings in the jth 
region increases the gross flow rom 7 to j by 0.0011 workers, it would require about $750 
of earnings in the jth region to increase the gross flow from 7 to j by 0.83 workers and cancel 
out the effect of the additional regional boundary. 

82 Celculations contained in Chapter 2 of “Geographic Labor Mobility in the United 
States: 1957-1960” indicate a trade-off of about $770 for all workers. Estimates of this trade- 
off for road industry groups are presented in Chapter 4 of that work and in my recent study 
(6). 3 A 
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Clearly, even with a somewhat limited time horizon, the present value of a 
future stream of earnings differentials that amount to $750 per year per 
regional boundary is well in excess of any reasonable estimate of the ob- 
jective costs of movement. How, then, can these estimates of distance- 
earnings trade-offs be interpreted? Elsewhere I have argued that they prob- 
ably represent’ primarily barriers to the free flow of labor market infor- 
mation. They may also indicate other types of mobility barriers. At any 
rate, it is difficult to interpret these trade-offs.as measuring movement 
costs per se. i 

The argument that the size of the earnings—distance trade-off is to some ` 
extent an indication of barriers to geographic mobility receives some sup- 
port when that trade-off is calculated for workers who moved both to a 
different region and to a different industry. In this case, the trade-off is 
equal to more than $1,900 or about two-and-one-half times that for those 
who dic not change their industry of employment. Part of the difference 
betweer: these two estimates could reasonably be interpreted as reflecting 
the fact that hired agricultural workers have better information about the 
market for agricultural labor than they have about the markets for other 
types of labor. However, the very magnitude of the difference suggests 
that something other than informational barriers is involved, namely, the 
presence of substantial barriers to farm—nonfarm geographic mobility. This 
is quite consistent with certain of our earlier interpretations of the data, 
particularly those advanced to explain the results of regression (4c). 

Overall, the impression generated by the data analyzed to this point 
is (a) that hired agricultural workers are responsive to economic-phenomena 
when moving between geographic regions and (b) that there are substantial 
noneconomic barriers to such movement. From the policy standpoint, these 
findings argue quite strongly that the primary factors holding down income 
levels among hired agricultural labor are artificial barriers to farm—nonfarm 
mobility. Clearly, agricultural workers seem to be responsive to differential 
economic advantages, a fact which would imply that in the absence of 
artificial mobility barriers some improvement in their relative income 
position would occur. Yet we know that such improvement has not occurred, 
primarily, I suspect, because of obstacles to the movement off the farm.™ 
The simplest policy solution to this difficulty (if we assume an objective of 
raising the relative income of agricultural workers) would be to eliminate 
these barriers. However, this is easier said than done. For example, formal 
seniority systems and restrictive hiring practices of trade unions are well 
established in our society and the prospects of altering them significantly 





38 This argument is contained in “Geographic Labor Mobility in the Urited States: 1957- 
1960,” and in a recent study [6]. : 

“The suspicion that the lack of improvement in the relative income position of farm 
workers lies in obstacles to mobility is certainly consistent with the argument made in my 
earlier article [4]. 
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seem dim. It is much easier to “buy off” the agricultural sector through 
various other types of programs which hava minimal effects upon the rela- 
tive income position of agricultural labor. Consequently, a somewhat 
pessimistic view would regard the findings of this article as confirming the 
belief which I expressed earlier [4] that the market for hired agricultural 
labor is in a kind of dynamic equilibrium which generates permanent in- 
com: differentials refleccing tte impact of both movement costs and arti- 
ficial mobility barriers, the dominant element being the latter. If I am cor- 
_ rect in my belief that the breaking down of these barriers will be a slow and 
painful process, the prospects for improving the relative income position 
` of agricultural labor would seem to be exceedingly dim. 
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Rates of Return for Farm Real Estate 
and Common: Stock* 


MWLLLAM E. Kost 


There has been considerable discussion in recent years concerning the 
income position of the agricultural sector of the economy. Investment ana- 
lysts are generally pessimistic about investing in real estate—especially 
farm real estate. Since farm real estate and common stock are very similar, 
their rates of return take on added significance when these two assets are 
considered as investment alternatives. A model is presented by which com- 
parable rates of return may be calculated. Income, price, and total rates of 
return are calculated for farm real estate and common stock for the 1950- 
1963 period. Rates of return on common stock are larger and show greater 
yearly fluctuation for this period. i 


INCE particular investments fulfill different investor objectives, they 

fit into different portions of a total personal investment program. Are 
farm real estate and common stocks close substitutes in an investment 
portfolio? If they are highly similar with respect to such characteristics as 
risk, management, taxation, and marketability, then the rate of return 
becomes a key variable in selecting the class in which to invest. If, on the 
other hand, these two investment classes are not similar with respect to 
the above criteria, then they must meet differing investor objectives and 
cannot be compared on the basis of their rates of return alone. 

Inasmuch as both investments represent equity ownership (the interest of 
an owner in property or in a business, subject to the prior claim of creditors), 
farm real estate and common stock have many similar characteristics. Both 
are earning assets and are subject to the same types of risk. 

There are three major differences between these two investments. The 
first is the relative marketability of the two. Farm real estate is an im- 
mobile and unstandardized commodity and is therefore traded in relatively 
unorganized, low-volume, local markets. On the other hand, common stocks, 
which are more standardized, are sold on large, well-organized, national, or 
at least regional, markets in large numbers. This difference in market- 
ability affects relative price fluctuations and collateral values of the two 
assets. 

The two investments are also distinguished by the differing degree of 
ownership. Farm real estate is generally wholly owned by an investor, 
whereas the investor in ċommon stock is normally a fractional owner. This 
difference is due, in large part, to industry’s being organized in a corporate 

* This paper is published with the approval of the Director of the Michigan Agricultural 


Experiment Station as Journal Article 4209. I am gratefc] to David H. Boyne and John R. 
Brake for a number of useful comments on an earlier draft. 
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form. In general, the relatively large amount of capital necessary to organize 
aud operate large businesses in the nonfarm sector of the economy, larger 
than that needed for many farm businesses, causes the corporate form of 
organization to be more prevalent in industry. This capital can be raised 
more easily by allowing multiple ownership, and the most efficient method 
for achieving this is the corporate form of business. Another consequence of 
this form of organization is the limited liability of common stock. Theoreti- 
caly this form of organization can also be utilized for farm real estate in- 
vestments; however, it is infrequently so utilized. Also, a corporation may 
be wholly owned by a single investor, and any farm real estate advantages 
due to full ownership will then accrue to the common stockholder. 

Finally, investor’s attitudes toward these two types of investment differ. 
There still exists, in many minds, a value for farm real estate which is not 
directly connected with its economic productivity. In fact, most individuals 
have a fairly distinct bias either for or against farm real estate. In general, a 
comparable attitude toward common stock does not exist. 

Thus, we can say that farm real estate and common stock, while not 
identical, are very similar in their investment attributes. Therefore, al- 
though the rate of return is not the only decision-making variable, it will 
be cne of major importance. Because of its prominent place in determining 
the equity in which to invest, I will devote the rest of this article to calcu- 
lating and comparing rates of return on farm real estate and common stock. 


The Model 


The total rate of return on an investment has two components: an in- 
com2 rate of return and a price rate of return. The income rate of return 
is defined as 


(1) Tut = = 


where 


Ty: is the income rate of return in period t, 
Y, is the income received in period t, and 
V, is the value of the investment at the beginning of period t. 


Both F, and V, are in current dollars. In the case of farm real estate, 
Y, equals the net rent to landlords in period ¢ and V, equals the value of 
farm real estate owned be landlords at the beginning of period t. For com- 
mon stock, F, equals net profits ix period and F, equals the market value of 
the common stock at the beginning of period t. Retained earnings must 
be included to make the common stockholder’s income comparable 
to net rent to landlords. Net rent to landlerds includes two components: 
the portion of income that may be reinvested in the business and the 
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portion of income that can be withdrawn from the business by the owner. 
Thus, net profit from common stock is comparable to net rent received by 
landlords. Net profit has the same two components: that portion of income 
which is reinvested (retained earnings) and that portion of income which 
is withdrawn from the business by the owners (dividends). 

The price rate of return represents that portion of the change in value of 
an investment which changes the investor’s real wealth. It reflects changes 
in the purchasing power of price-sensitive assets. This price rate of return 
is included in the total rate of return because, as one writer puts it, “this 
interpretation accords well with common sense: for the gain or loss results 
from holding money claims during a period of changing prices, not from 
disposing of the money claims at some particular level of prices” [2, p. 113]. 

In determining the price rate of return, the total change in the value of 
the investment between two periods must be separated into price and 
quantity components.! The separating procedure is as follows: 


(2) Views KR Vi = Dada a PQ: 
l = Phua — Q) + Per — Pò 
+ (Paai — P) Qa — Qi), 


where ; , 


P, is the price per unit at the beginning of period £ and 
Q. is the physical quantity of the asset at the beginning of period €. 


The price component of a change in value is that portion of the change 
which is due to,a change in price. Similarly, the quantity component of a 
change in value is that portion of the change which is due to a change in 
quantity. Since the price component plus the quantity component must 
equal the total change in value, the term (Piii1—P.)(Qu1—@,) must be 
allocated between these two. It is neither wholly a price component nor 
wholly a quantity component, since it consists of changes in both price and 
quantity. If the rate of change of both price and quantity is assumed con- 
stant, but not necessarily equal, between periods t and +1, the remaining 
term (the final term in equation 2) can be equally distributed between the 
price and quantity components [1, pp 70-71]. Thus, 


(3) (Price component), = Q:(Pi1 — Pd) + 1/2(Pins — Fd) (Qui — Qi) 
and 
(4) (Quantity component),= P.(Qi41—Q.) +1/2(P ni — Pè (Qui— Qà. 


Only the price component can be utilized in obtaining the price rate of 
return. If the quantity component is included, it essentially allows the 


1 The procedure for determining the price rate of return is similar to that developed by 
Boyne [1, pp. 31-33]. 
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investor to count any increased investment as part of his real wealth gain. 
Therefore, including the quantity component would cause the price rate of 
return to be overstated. 

‘The price component defined above cannot be calculated unless certain 
assumptions can be made about the physical quantities of the two assets. 
If it is assumed that the number of acres and the number of common shares 
are good measures of tie respective quantities, then equation (8) can be 
used to compute the prize compcnents. Such a calculation, however, would 
not allow for a change in farm real estate from one land use class to another 
or for an increase in the real assets of a corporation without a corresponding 
incrzase in the number of common shares. Since changes in the quality of 
an investment are not necessarily reflected as corresponding changes in 
quantity, as measured ty number of acres and number of shares, equation 
(8) cannot be used to calculate the price component. 

However, the price components can be calculated by using two types of 
data for each investment: a current and a constant dollar value series. Since 
price is constant in the constant dollar value series, it is in reality a measure 
of the quantity of the investment in dollar terms. The price component will ` 
be calculated as a residual (total change in value less quantity component) 
so that the problem of defining a base-period quantity can be eliminated. 

First, two price compcnents are defined: 

(5) (Price component) * = (Vai Hd — Delta — Qs) 
P — 
= (Vaa — V) — v{ ae 
PQs 


H 
= (Vipi eg RA = n| = 1| 
Vi 
and 


(6) (Price component) ** = (Vin Rad — Prii(Qui — Hd 


Pn ~ PQs 
PR 


l 


Wia = V) — Vaal 


d 


f Vt 
Vier — V) — rel Li: 
where 


P, equals the base period price and 
D, equals the constant dollar value for period 1. 


The methods for construzting these constant dollar values series are pre- 
sented in the Appendix. One of the above equations excludes and the other 
includes the term (Pii1—P1)(Qu1—@Q.); therefore equation (3) can be 
rewritten: 
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(7) (Price component) = 1/2[(Price component) :*+ (Price component) zz) 


By using equation (7) rather than equation (8) to calculate the price com- 
ponent, we can circumvent the problem of measuring the quantities of 
assets of varying quality. The quality differences have been incorporated 
into the model by measuring quantity in terms of a constant dollar value 
In the determination of this price rate of return for farm real estate, H, repre- 
sents the value of all farm real estate. We will assume that the price rate 
of return for landlords is the same as that for all farm real estate owners. 
We then adjust the price component for changes in the purchasing power 
of money. To make this adjustment, we multiply the percentage change in 
the Consumer Price Index by the value of the asset at the beginning of 
each period. The product is the amount by which the current dollar value 
of the investment must change to maintain its original purchasing power. 
Thus, the real wealth change in the value of an investment is defined as 


CPI 8 1| 


(8) (Real wealth change), = (Price component), — n| E 
S t 


where CPI, equals the Consumer Price Index at the beginning of period ¢. 
This real wealth change is that portion of the change in value which is 
attributed to changes in the investor’s expectations of future income 
streams, future discount rates, and future changes in prices. By adjusting 
the price component for changes in purchasing power, we force the invest- 
ment to bezome a 100-percent hedge against inflation, as measured by the 
Consumer Price Index. 
The price rate of return can now be defined as 


_ (Real wealth change), 


(9) Tp: y, 


The investment’s total rate of return can now be computed: 
(10) Ti = Tu F Tp: 


The total rate of return as defined in equation (10) is based on the as- 
sumption that one dollar received in current income is equivalent to a real 
wealth gain of one dollar. This is not necessarily the case. How an individual 
ranks current income gains or losses in relation to real wealth gains or losses 
depends on his investment goals and objectives. A more general formulation 
for an investment’s total rate of return is 


(11) r = Ty + Mpu 


where A is the relative importance of income in the form of real wealth 
gains or losses compared to current income gains or losses. Thus à will be 
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a subjectively determined parameter and may be different for every in- 
vestor. In the section that follows, however, it will be assumed that \=1. 

Computation of the rates cf return on farm real estate is based on the 
USDA Census of Agriculture aggregate data. The rates of return for com- 
mor. stock are based on data from Moody’s Investors Service, Incorporated. 
The common stock date are for a random sample of one hundred common 
stocks listed on the New York Stock Exchange? 

Because aggregate US. data are used, just one rate of return for farm 
real estate for each yeer will be obtained. For common stock, however, 
a rate of return will be available for each stock. The aggregate rates of 
return for common stock will be calculated as a simple average of the one 
hundred individual rates of return. This is akin to the investor’s allocating 
an equal amount to each common stock in the sample. These aggregate 
rates of return are those that would be available to an investor who ran- 
domly selected stocks from the New York Stock Exchange. 


Results 


Table 1 presents the income the price, and the total rates of return for 
both farm real estate and common stock for 1950-1963. These three rates 
of recurn are calculated by usirg equations (1), (9), and (10), respectively. 


Table 1. Rates of return for farm real estate and common stock, 1950- 
1963 


Income rate of return zl Price rate of return rp | Total rate of return r 


Farm real | Common | Farm real | Common | Farm real | Common 





estate stock estate stock estate stock 
EEN KEE 
1950 6.44 17.67 13.53 3.19 19.97 20.64 
1951 6.23 13.24 9.42 — 1.23 15.65 12.01 
1952 5.63 12.2 ~0.04 — 4.14 5.59 8.06 
1953 4.87 13.2 —2.55 16.03 2.32, 29.832 
1954 4.86 8.78 4.33 24.00 9.19 32.79 
1955 4.37 SEL 3.98 9.53 8.35 18.34 + 
1956 4.44 8.07 6.92 — 7.67 11.36 0.41 
1957 3.86 9.63 4.75 10.47 8.61 20.10 
1958 4.12 7.44 7.29 34.72 11.41 42.19 
195¢ 3.32 7.09 4.46 2.00 7.78 9.09 
1966 3.23 5.58 0.88 5.53 4.11 41.09 
1961 3.44 4.99 4.80 —10.61 8.24 —5.76 
1962 3.52 6.59 4.20 2.41 7.74 9.09 
1963 3.34 6.95 5.93 6.78 9.27 13.74 





The mean income rate of return for the 14-year period is 9.31 percent for 
common stock and 4.41 percent for farm real estate. Not only is this rate 


2 By Moody’s classification, this sample is composed of 76 industrial, 11 public utility, 8 
transportation, and 5 bank and finance zommon stocks. This sample contains 7.9 percent of 
the common stocks listed on the New York Stock Exchange. 
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higher for common stock for the whole period; it is also higher in each of the 
14 years. A nonparametric U-test was made, and the alternative hypothesis 
that the income rates of return for common stock were greater than those 
for farm real estate was accepted at the 5-percent level rather than the 
null hypothesis that the rates of return were the same for the two invest- 
ments [4, pp. 290-294]. Both income rates-of return are stable when com- 
pared to the price and total rates of return; however, the income rate of 
return for common stock varies more than that for farm real estate. The 
standard deviation of the income rate of return for common stock is 3.59 
but is only 0.95 for farm real estate. This greater stability of farm real 
estate may be due in part to the success of governmental income stabiliza- 
tion policies for agriculture. 

The mean price rate of return for the whole period for common stock is 
8.64 percent and for farm real estate is 4.85 percent. Again a U-test was 
conducted and, at the 5-percent level, the null hypothesis that the rates 
of return from the two investments were the same was accepted against 
the alternative hypothesis that they were higher for common stock than for 
farm real estate. The price rate of return for farm real estate was greater 
than that for common stock in 7 out of the 14 years studied. The standard 
deviation of the price rate of return is 14.45 for common stock and 3.96 
for farm real estate. Since the hypothesis was accepted that the mean 
price rates of return for the two investments were equal, another U-test 
could be made to test the null hypothesis that the two price rates of return 
have the same, or identical, populations agains: the alternative hypothesis 
that the variation for common stock is greater than that for farm real 
estate. The null bypothesis was accepted at the 5-percent level. 

The mean total rate of return for the 1950-1963 period is 17.94 percent 
on common stock and 9.26 percent on farm real estate. The (J-test’s null 
hypothesis that total rates of return on the two investments are the same 
was rejected at the 5-percent level in favor of the alternative hypothesis 
that the total rate of return on common stock was greater than that for 
farm real estate. The total rate of return on farm real estate was greater 
than the total rate of return on common stock in 3 years out of 14. The 
standard deviation of the total rate of return was 14.31 for common stock 
and 4.47 for farm real estate. The variations in the total rate of return are 
almost completely dominated by variations in the price rate of return. l 

A summary of the data is presented in Table 2.3 


3 Since rates of return were available for each of the 100 stocks, it was possible to sub- 
divide the sample into four subsamples (the Moody classifications). U-tests were made to 
find out whether there were any significant differences among the four subclasses. The results 
can be summarized as follows: income rates of return—Bank & Finance<Public Utility 
= Industrial < Transportation; price rates of return—Bank & Finance= Publie Utility=In- 
dustrial== Transportation; total rates of return—Bank E Finance= Public Utility = Indus- 
trial= Transportation. 
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Table 2. A summary of the rates of return for farm real estate and 
common stock, 1950-1963 


Income rate of return r| Price rate of return rp | Total rate of return r 





Farm real Common | Farm reat; Common | Farm real | Common 








estate stock estate stock estate stock 
Meen 4.41 9.31 4.85 8.64 9.26 17.94 
Starcdard 
deviation 0.95 3.59 3.96 14.45 4.47 14.31 
ĝ 6.21 15.01 6.20 6.17 12.41 21.09 
D — 0.24 —0.76 —0.18 0.33 —0.42 —0.42 








@ and B are estimates of the parameters for a trend equation, r=a+6t, where r 
equals the rate of return and ¢ equals the year (1950=1, 1951=2,...). 


Biases in the ‘Calculated Rates of Return 


Certain biases may be present in all the rates of return calculated in this 
study. These are not net rates of return. They do not reflect any commission 
or tax charges on the investment income. The only way in which those 
factors could have been considered would have been to use a cash-flow 
analysis for differing income classes.‘ 

The rates of return on common stock may also show an upward bias that 
is not present in those on farm veal estate. The latter are based on aggregate 
U.S. data, whereas the former are based, not on data from the whole 
population of common stocks, but on a random sample taken from a larger, 
nonrandom sample consisting of the common stocks listed on the New York 
Stock Exchange, which tends to list the common stocks of the larger, older, 
and stronger corporations. Because the stocks in this study are listed on a 
stock exchange they must also meet the requirements of the Securities Ex- 
change Commission. To the extent that these corporations have higher 
rates of return than unlisted corporations, the computed rates of return 
are biased upward. This is not a serious bias, however, as the average 
common stock investor will seldom consider unlisted common stocks. There« 
fore, although the rates of return on common stock as calculated in this 
study may not reflect the averege for the whole population, they probably 
reflect the most relevant portiom of the population for the average investor. 

Foz the same reason there wil be a downward bias in the rates of return 
on farm real estate. These rates are based on data from al! farm real estate, 
from the best to the most marginal land. To the extent that the inclusion 
of the marginal, low-return farms lowers the increases in value of farms 


4 Fisher and Lorie made such an analysis IS, pp. 1-21]. But I conducted a U-test-and re- 
jected at the 5-percent level the null hypothesis that this study’s total rate of return was equal 
to the Fisher—Lorie rate in favor of the alternative hypothesis that it was higher than Fisher 
and Larie’s. 
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and the net rents, the returns on farm real estate are underestimated. 
We have said that the “listed bias” for stocks is not a serious bias because 
the listed common stocks reflect the most revelant portion of the popu- 
lation. Similarly, in the case of farm real estate, the relevant portion for 
the investor should be, not the whole population, but that portion of farm 
real estate equivalent to the listed common stocks—the “better” farms. 

A fourth possible bias may exist in the rates of return on common stock— 
a “success” bias. The random sample of commen stocks was chosen from 
those listed on the New York Stock Exchange in 1964. Therefore, no cor- 
poration that went bankrupt between 1950 and 1964 was included in this ` 
sample. New corporations were not excluded, however. In fact, several 
new or newly listed corporations were included in the sample. Since the 
number of corporations which went bankrupt during this period was neg- 
ligible, the “success” bias should not alter the results. 

I should mention that the common stock data were not adjusted for 
. different accounting practices used by different corporations but were taken 
from the corporate statements without alteration. Any attempt to render 
these data more nearly comparable would have involved many subjective 
decisions and was beyond the scope of this study. 


Conclusions 


We have seen that the rates of return on common stock were larger than 
comparable rates of return on farm real estate between 1950 and 1963. 
Adjusting for biases tends to lower the rates cf return on common stock 
and raise the rates on farm real estate. Returns on common stock have 
larger fluctuations or greater risk than returns on farm real estate. These 
observations, however, apply to the years from 1950 to 1963 and are not 
meant to be predictions for the future. Future returns will depend on future 
economic conditions. ; 

Will the rational investor then consider farm real estate investments 
when they yield a lower rate of return? That depends. There are two situa- 
tions in which the investor may be willing to accept a lower net return on 
his investment. The first concerns the degree of leverage one can achieve 
with the two classes of equities. Leverage is indicated by the total invest- 
ment relative to the amount invested by the entrepreneur. If the entre- 
preneur were not allowed to use borrowed money, he would not invest in 
farm real estate, given this study’s results. However, since an entrepre- 
neur’s leverage factor may be greater for farm real estate, he may be 
willing to accept a lower rate of return on the value of the total investment 
in order to obtain a higher rate of return on his invested capital. In the 
second situation, the entrepreneur may invest in farm real estate despite 
its lower return if there are nonmonetary considerations. Noneconomic fac- 
tors may influence an individual’s investment decision. 
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Appendix 


Construction of Constant Dollar Value Series 
for Farm Real Estate and Common Stock 


The constant dollar value series for farm real estate is composed of two 
parts: a series for farm and and one for farm buildings. 

The constant dollar value series for farm land was computed for each 
census year for each state. The values for intercensus years were estimated 
on the basis of a linear -nterpolation between the census years. 

Farm land was seperated into five groups: (1) unirrigated cropland 
(2) irrigated cropland, (8) irrigated pasture, (4) unirrigated pasture, and 
(5) other land. Relative price weights for the base period were computed 
in terms of the price of Lnirrigated pasture. The sum of these relative prices 
mutziplied by the number of acres in each land group will thus give the 
number of pasture acre equivalents. These pasture acre equivalents repre- 
sent the number of acres of farm land in a state in terms of the number of 
acres of unirrigated pasture land which they represent. By converting to a 
common denorinator—that is, to unirrigated pasture acres—we can cir- 
cumvent the problem of quality differences. The pasture acre equivalents 
are computed as follows: 





(12) Ni = G 


where 

i is the farm land group defined above, 

7 is the state, S 

t is the census year, and 

b is the base year. 
Thus, 

N; is the number of pasture acre equivalents for state j at the begihning 
of census year ¢, * 

P:a is the average price per acre for the farm land group 7 in state j at 
the beginning of the base year b, and 

Qi is the number of acres in farm land group 7 in state j at the beginning 
of the census year t. 

The price per pasture ecre equivalent at the beginning of the base period 
for each state can be defined as 

Lg 

(18) Pa N H 


J 


where Z is the current dollar value of farm land in state į at the beginning 
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of the base year. By utilizing this base period price and the pasture acre 
equivalents, we can determine the constant dollar value of farm land for 
each state for each census year: 


(14) , Ljt = PaNy.. 


The constant dollar value series for farm land for the United States is then 


(15) 


l 
Ms 
E 


The constant dollar value series for farm buildings is built on a perpetual 
inventory construction. To the value of the farm buildings in the base year 
is added the sum of the deflated net investment in farm buildings for the 
intervening years: 


(6) S B+E 
where 
B; is the value of farm buildings in the base period, 
J, is the annual net investment in farm buildings in current dollars at the 
beginning of period k(k=1, -- +, £), and 
BA PI, is the Building Materials Price Index for period k(k=1, - - -, £). 
The constant dollar value series for period ¢ for farm real estate can now 
be defined as l 


(17) V; = L + B.. 


The constant dollar value series for common stock is a perpetual in- 
ventory series. We assume that the value of the outstanding common stock 
in the first year of this study is a good estimate of the “real” value of the 
investment in the corporation in that year. To convert this value to con- 
stant dollar terms, we deflated it by the Wholesale Price Index for that 
yéar. The constant dollar value of the common stock investment in any 
succeeding year will be this deflated value of the outstanding commor stock 
in this first year plus the sum of the deflated changes in retained earnings 
for the corporation for the intervening years: 


_ Vi ë aR 
(18) Voss = 
WPI, £ WPL 


5 Net investment in farm buildings is defined as the gross capital expenditures on farm 
operators’ dwellings, service buildings, and other structures, less depreciation of these struc- 
tures and an allowance for accidental damage; and the Building Materials Price Index is the 
mean of the House Building Meterials Price Index and the Service Buildings and Other 
Structures Materials Price Index. 
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where 

F, is the constant dollar value of common stock at the beginning of 
period ż, 

F is the current dollar value of the outstanding common stock in period 
one, 

IF PI; is the Wholesale Price Index for period k(k=1, - + + ,#—1), and 

Ki, is the retained earnings of the corporation for period k(k=1,---, 
‘t~—1). 
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Price Signal Refraction in Pork Processing“ 
Jop E. Ixerp anp Cuartes L, CRAMER 


A method of measuring pricing efficiency in objective, quantitative terms 
is presented. “Evaluation of pricing efficiency” has long been the termi- 
nology used in studies of pricing accuracy. The term “price signal refraction” 
as used here refers to the more specific, quantifiable, and testable concept 
dealt with in this article. The distortion of price signals passing through one 
or more levels of the market is analogous to the refraction of light rays. 
This study evaluated price refraction at one level of the pork market. Re- 
gression models were fitted to the individual carcass data from a sample of 
300 carcasses. The data were subjected to objective statistical] test. The 
findings indicated that price refraction attributable to weight was small and 
insignificant but refraction attributable to backfat was large and significant. 


HIS article presents a method of objectively evaluating the accuracy 
T of pricing at one level of the pork market. Inaccuracy in pricing is 
caused by the failure of the pricing system to transmit price signals accu- 
rately through one or more levels of the market. Pricing inaccuracy is 
thus associated with the distortion of price signals. The signal distortion 
that results is compared to the refraction of light rays. The concept of 
“price signal refraction” is used in this article to describe the distortion of 
price signals in their vertical movement through the market system. 

Hog pricing methods have been of interest to agricultural economists 
for some time [4, pp. 462-471]. Much of the previous work has been ori- 
ented to measuring the extent to which hog prices paid to farmers re- 
flected wholesale carcass values. For an individual slaughterer, the dis- 
parity between prices paid for individual animals or lots cf animels and 
actual values were thought likely to disappear with the purchase of large 
numbers of animals [2, pp. 344-345]. Engelman et al. [3, pp. 13-27] 
compared several methods of pricing hogs and found that e system based 
on carcass weight and backfat thickness eliminated 82 percent of the pric- 
ing errors that occurred under the usual liveweight method of pricing. 
Wholesale cutout values of hog carcasses and the prices paid for hogs in 
each grade were analyzed by Clifton et al. [1, p. 611]. Their study com- 
pared the wholesale value differentials and live hog sales price differen- 
tials. The comparison of these differentials by grade was used as a mea- 
sure of buying efficiency. 

Price refraction in the packer segment of the pork pricing system was 
the object of analysis here and is defined as follows: the failure of differ- 
ences in prices received at the wholesale level for pork carcasses of var- 


* Approved Nov. 30, 1967, as Missouri Agr. Exp. Sta. J. Ser. No. 5305. Helpful 
suggestions and comments were received from Oscar Burt and Harold Breimyer. 
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ious weights and backfat thicknesses to be accurately reflected in price 
differentials paid at the live hog market level. 

Net margins to packers are used as the criteria for evaluating the trans- 
mission of price signals, The degree of price refraction is evaluated 
through statistical analysis of empirical data. A measure of price refrac- 
tion is developed by comparing cost and revenue functions fitted to indi- 
vidual carcass data. The relative contribution of product characteristics to 
costs as compared to revenue determines the extent of refraction. No re- 
fraction would imply identity of packer price differentials with regard to 
costs incurred and revenue received for all weights and grades of hogs. 
Price refraction does not involve absolute size of the margins. However, 
the absence of refracticn would be characterized by equal net margins for 
all weights and grades of hogs. 


Assumptions of the Study 


Revenue per cwt. carcass is the best indicator of carcass value when 
carcasses of different weights and qualities are being compared. 

Processing costs (that is, killing and cutting cost) are approximately 
equal on a per-head basis for all weights and grades of hogs. All other 
costs are approximately-equal per cwt. carcass processed, for all weights 
and grades of hogs. 

Wholesale value of processed pork is reflected in prices of fresh pork to 
be processed. 


Procedures 


A stratified sample of 300 carcasses was selected from the regular kill 
line of a cooperating commercial packer during the period 
January-March 1966. The experimental design placed 20 carcasses in 
each of 16 carcass cells on the basis of beckfat and weight. The weight 
divisions were at 14-pound intervals from 135 pounds to 191 pounds. Back- 
fat divisions were at 0.3-inch intervals from 1.0 inch to 2.2 inches. The car- 
cass cell for 135-149 pounds and 1.9-2.2 inches backfat was not filled. 
The actual sample data was from 300 carcasses in the remaining 15 cells. 
The sample provided a :miform distribution of carcasses within the range 
of backfat and weight. All carcasses were dressed and cut by the same 
personnel according to the standard cut-and-trim procedure of the coop- 
erating packer. The cuts and trimmings from each carcass were marked 
and weighed individually. The cutout data from each carcass was then 
used in value determination. 

Revenue was computed for each carcass by summing the wholesale 
value of individual cuts and trimmings, The weight of each cut and the 
composition of the trimmings were considered in value determination. 
Cuts were placed in weight categories and priced on the basis of National 
Provisioner weight categories and prices. 
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Cost was computed for each carcass by summing purchase cost and 
processing cost. Purchase costs were based on USDA weight and grade 
standards and prices reported by USDA for the Chicago terminal mar- 
ket. Carcass grade standards were used to determine live hog market 
grades. USDA Ze were priced as Is and Xs, 32's priced as 1~3’s, and 
äs priced as Zs and 3’s. The interpolation of grades was necessary 
because prices are not reported on a single grade basis. Processing costs 
were computed from historical data of the cooperating packer. The re- 
sulting model for processing cost was as follows: Pe = 6.00617 — 1.27 In 
(wt.). Alternative processing costs are also considered in the analysis. 

All prices and costs were monthly averages for the months of January, 
April, July, and October from January 1960 through January 1965. 

The sample of carcasses provided the physical data on carcass com- 
position. Average prices of live hogs and wholesale pork cuts for the pe- 
riod 1960-1965 provided the data necessary to develop cost and revenue 
differentials. 


Analysis of Data 


Regression models were fitted to the individual carcass data, The re- 
sults were as follows: R = 36.41990 — 0.04349X, — 1.4752X., with the 
dependent variable R equal to revenue per cwt. carcass and the inde- 
pendent variables X, equal to carcass weight and X, equal to average 
backfat thickness.’ (R? for the model was 0.740.) A test for additivity 
was conducted with the model R = a + D,X, + bX tb, The t 
value in testing b = 0 was —2.90, indicating the possible need for a 
more complex model. The general quadratic model resulted in an R? of 
0.756. The slightly improved fit did not justify the more complex model. 

The cost model results were as follows: C = 34.78305 — 0.0421X; — 
0.59206X,, with the dependent variable C equal to cost per cwt. carcass 
and the independent variables X, equal to carcass weight and X, equal 
to average backfat thickness. (R? for the model was 0.900.) A test for 
additivity was conducted with the model C = A+ B,X, + B:X. + 
BEE. The ¢ value for testing B, = 0 was 1.25. Use of the additive 
model for cost was justified. The resulting model for Margin (R — C) 
was M = 1.63685 — 0.00108X, — 0.88315X2. 

Figure 1 shows in graphic form the relationships among revenue, cost, 
and margin. A given revenue line, for example, R = $27.00, consists of 
points indicating combinations of average backfat thickness and carcass 
weight producing revenue of $27.00 per cwt. carcass. Also, cost (C) and 
margin (M) lines indicate iso cost per cwt. carcass and iso margin per 
cwt. carcass. 

The iso cost and iso revenue lines have different slopes. This implies 





‘The correlation (r) of backfat with weight is + 0.19. The t-ratio for this correla- 
tion is 8.42, ; 
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Figure 1. Cost, revenue, and margin as a function of backfat and 
weight (dollars per cwt. carcass ) 


that margins are not equal for all weights and backfat thicknesses. Margin 
differences indicate the presence of price refraction. In the absence. of 
price refraction the relative contribution of backfat and weight to cost 
and to revenue would be equal. The result would be equal margins for all 
carcass weights and backfat thicknesses. In graphic terms, the absence of 
refraction would be characterized by equal slopes of the revenue and cost 
functions and the absence of intersections of iso revenue and iso cost 
lines. Consequently, iso margin lines would not exist. 

In the diagram, increases in carcass weight and backfat result in de- 
creases in both cost and revenue. However, for a given weight, if backfat 
is decreased, the increase in revenue is definitely greater than the increase 
in cost. If backfat is held constant and weight is decreased, the increase 
in revenue is only sligh‘ly greater than the increase in cost. The differ- 
ence in effect on cost and revenue is greater with regard to backfat than 
with regard to weight. Consequently, net margins are much more sensi- 
tive to changes in backtat than to changes in weight. This fact has im- 
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portant implications for an individual firm as well as,industry implica- 
tions which will be developed shortly. 

Since this study is based on a sample, conclusions concerning the pro- 
cessing industry must rely on statistical inference. The inferences are ac- 
curate only to the extent that the sample data and the cost and revenue 
sources are representative of the industry. However, the underlying 
principles of the analysis are valid. 

If price refraction did not exist, the regression coefficient of cost on 
weight (B,) would equal the coefficient of revenue on weight (b,). Also, 
the coefficient of cost on backfat (B,) would equal the coefficient of 
revenue on backfat (b,). The resulting margin model would be a con- 
stant function equal to the difference between the y intercept terms in 
the cost and revenue models. 

Revenue and costs for the study were derived from independent 
sources. This fact, with a sample size of 300, allowed the use of the nor- 
mal curve. The test statistic z for testing B, = b, was 0.49. The size of 
the statistic indicates that price refraction with regard to carcass weight 
is relatively small. In fact, a sample test statistic of this size or larger could 
be expected about 62 percent of the time in the absence of any price re- 
fraction. The test statistic for testing B = b, was 7.72. This indicates a 
high degree of refraction with regard to backfat. The probability that a 
test statistic of this size is the result of sampling error is, for all practical 
purposes, zero. 

An alternative approach to price refraction analysis is to regress the 
margin for each carcass directly on backfat and weight. This procedure, 
however, is less informative than the cost and revenue approach. The 
direct margin model for the carcasses in this study was M = 1.82655 — 
0.00270X, — 0.84191X,. The independent variables again were X,, which 
is carcass weight, and X., which is backfat thickness. The ¢ values for 
testing b = 0 were —1.19 for b, and —7.66 for bz. The results were con- 
sistent with the cost and revenue approach. The weight coefficient was 
not significant, whereas the backfat coefficient was highly significant. R° 
for the model was 0.182. The partial ix was 0.165. This implies that 
16.5 percent of the variation in margin not associated with weight is as- 
sociated with backfat. The partial gu was 0.005. In the absence of 
price refraction, all variation in margin would be expected to be random. 
This is a shortcoming of the direct margin approach, since variables 
highly significant in cost and revenue determination would be nonsig- 
nificant in the direct margin model. The direct margin approach, how- 
ever, provides an excellent check of the cost and revenue analysis. Use 
of the direct margin model alone would require a much higher degree 
of sophistication in analysis of the margin function than is presented here. 

The effects of alternative processing costs were studied in order to fa- 
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cilitate more general conclusions. Alternative costs were assumed to be a 
constant charge per carcass. The direct margin model assuming no pro- 
cessing charge produced highly significant ¢ values for testing b = 0 for 
both weight and backfat coefficients. As successively higher processing 
charges were added, the ¢ value for the weight coefficient decreased and 
the ¢ value for backfat remained stable. At a processing charge of $3.50 
per head, the ¢ value for the weight coefficient was 1.41. In general, any 
relevant processing charge above $3.50 per head would have led to an 
outcome consistent with conclusions reached by use of the processing cost 
of the cooperating packer. 

The conclusions were that price refraction attributable to weight was 
small and insignificant. However, price refraction attributable to backfat 
was found to be large and highly significant. 


Implications 
Price refraction within the industry 


The analysis indicated refraction of price signals in the packer seg- 
ments of the pork marketing system. Specifically, the refraction was of 
price signals associated with backfat thickness. This implies that price sig- 
nals are not being accurately conducted through the packer segment. The 
refraction could be the result of several factors. Lack of knowledge of car- 
cass revenue in relation to backfat would cause a distorted or vague 
image of the revenue function. Inability of buyers to discern backfat 
differences in live hogs could cause distortion of the price signals. Inabil- 
ity of the present buying system to discriminate on the basis of backfat 
may have caused packers to ignore this factor and fail to conduct these 
pricing signals. Another possibility is that price-quantity relationships 
make it more profitable for the packing segment to maintain margin 
differences. This latter possibility would cause intentional refraction of 
the price signals. 


Price refraction within the firm 


Price refraction within a firm means that margins are greater for some 
products being processed than for others. This again could be either in- 
tentional or unintentional. Intentional refraction would imply that greater 
profits could be attained by maintaining unequal margins. Unintentional 
refraction would imply inefficiency of the packing firm in receiving or 
transmitting the pricing signals. This could be the result of lack of knowl- 
edge of the firm’s revenue function or inability of the firm to conduct 
price signals accurately. Inability of a packer to price hogs accurately 
with regard to backfat could well be the result of present hog buying 
practices. Regardless of the cause, profit maximization for the individual 
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firm in the presence of unintentional price refraction would be purely 
guesswork. 
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U.S. Import Demand for Green Coffee by Variety* 


Jonn Noo: ABAELU Ap Lester V. MANDERSCHEID 


Total United States imports of green coffees were divided into three princi- 
pal components: milds, brazils, and robustas. The aim was to clarify the de- 
mand relationships among the major coffee varieties traded internationally 
and the factors influencing coffee prices by variety. A nine-equation model 
of the U. S. coffee market was constructed, consisting of import-demand, 
export-supply, and stock-demand functions describing the structural mecha- 
nisms underlying the market for each of the three coffee varieties. Estimates 
of structural parameters were obtained by different estimation methods, but 
only three-stage least-squares results are reported in this article, Parameter 
estimates suggest that milds (the premium coffee variety) are normal eco- 
nomic goods, whereas brazils and robustas are inferior goods with respect 
to the U. S. economy. Income flexibility estimates at the mean were 0.39, 
— 0.89, and — 1.82, respectively, for milds, brazils, and robustas. Estimated 
price flexibilities at the mean were, for the three coffee varieties in the 
same order, — 0.18, —0.21, and — 0.36. These figures suggest that demand 
for individual coffee vazieties is reasonably price-elastic. 


UBLIC and private decision makers frequently require knowledge 
about economic parameters of particular varieties of a commodity 
rather than the total commodity. This is true, for example, of government 
policy makers in the countries exporting green coffee, since these coun- 
tries generally produce no more than one coffee variety. Where more than 
one variety is produced, differences in structural parameters may call for 
different policy actions. 
This article describes the estimation of price and income flexibility 
coefEcients with respect to the U.S. coffee market. These estimates are ap- 
plied later in a limited evaluation of the international coffee agreement. 


General Background 


Two of the three coffee varieties in this study, namely milds and bra- 
zils, are produced mostly in North and South America. While Colombia 
supplies the bulk of world requirement for milds, other important sources 
of this coffee variety in the western hemisphere include E] Salvador, Gua- 
temala, Costa Rica, and Mexico. Substantial quantities of mild coffees also 
come from African sources, such as Ethiopia, Kenya, and the Congo, Milds 
are generally considered the premium coffee; they are responsible for 
much of the aroma and preferred flavor of coffee blends. As the name im- 


* Michigan Agr. Exp. Sta. J. Art. 4314. This study was originally part of Dr. Abaelu’s 
doctoral dissertation, but conditions in Nigeria precluded his participating in the re- 
vision of the manuscript. 
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plies, brazils are supplied exclusively by Brazil, which also is the world’s 
foremost producer of coffee. Brazils are generally believed to provide a 
less desirable flavor and are therefore used primarily in blends with the 
milds, The robusta variety comes mostly from African sources, notably the 
Ivory Coast, Angola, and Uganda. Robustas are nearer the brazils than 
the milds in flavor and aroma; they are generally considered substitutes 
for brazils even though rated inferior to them by some in the trade [12, p. 
3]. 

These varieties of coffee are sometimes differentiated on the basis of 
use. For instance, robusta coffee has generally been the most important 
ingredient in the manufacture of instant coffee because of both a lower 
price structure and technical properties. 

With the increasing consumption of instant coffee, particularly in the 
period since 1950, robusta coffees have captured a substantial share of the 
U.S. coffee market. In 1951, for instance, coffee imports into the United 
States from African sources amounted to about 4.8 percent of the total im- 
port of the commodity, but in 1963 the figure was 21.4 percent—a growth 
indicative of the strong inroad robustas had made into blend formulations 
[6, p. 31]. 

In the past, coffee analysts have been concerned with estimating coeffi- 
cients from demand functions for total green coffee, thus implying a high 
degree of structural homogeneity within the commodity grcup. Hopp and 
Foote utilized a single demand equation for tctal green coffee connecting 
import value per pound to three independent variables. No estimates of 
price and income elasticities were made [3, p. 429]. A later study by Daly 
also utilized a single-equation model relating the New York price of San- 
tos 4 (a commonly quoted grade of brazils) to three independent vari- 
ables, Estimated income flexibility of demand for the prewar and postwar 
periods, respectively, were 0.71 and 1.51, and the associated price flexibili- 
ties were —2.07 and —2.26 [1, p. 61]. 

The aggregation in these studies on green coffee leaves an impression 
that there are no significant economic differences among varieties of 
coffee. In this study we attempt, using more recent and complete data, to 
separate the three principal coffee varieties and thus check the assump- 
tion of homogeneity. 


Rationalization of the Economic Model 


Prime concern is with the explanation of the prices of milds, brazils, 
and robustas. In consequence, the price variable was chosen as the nor- 
malizing variable in the structural demand relations. 

Three equations were constructed for each variety of coffee, namely 
import demand, export supply, and stock demand equations. In the im- 
port demand function, price of each variety was hypothesized as a func- 
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tion of quantity of imports in the current period, price of the closest rival 
coffee variety, end-of-quarter inventory, production of processed coffee, 
and disposable personal income. Export supply was assumed to be func- 
tionally related to two factors—expected wholesale spot price and the 
quantity available for export at the source of supply. Finally, the stock 
demand equation assumed that end-of-quarter inventory could be ex- 
plained by an expected wholesale spot price, production of processed 
coffee, and stocks in the same quarter of the previous year. The economic 
rationale of the structural equations constructed is given with respect to 
mild coffees. Similar economic reasoning applies to other varieties. 

In the demand function for milds (equation 1, p. 237), an inverse rela- 
tion was hypothesized between price and quantity in conformity with 
economic theory, but price was assumed to be positively related to the 
price of brazils,* the end-of-quarter inventory of milds, production of reg- 
ular coffee, and disposable personal income. With the exception of price, 
other variables were defined on a per capital basis, using U.S. population, 
fifteen years old and above, for conversion. A trend variable, initially 
specified, was later dropped because of high intercorrelation with the in- 
come variable. Exclusion of the trend variable raised problems. Concep- 
tually, the model does not separate the effects due to technological prog- 
ress or changes in consumer tastes, effects measured by the trend variable, 
from changes due to tke income factor. To the extent that technological 
and taste effects were captured, the interpretation of the income coeffi- 
cient is no longer clear-cut. It reflects changes in income, technology, and 
tastes. 

We assumed that brazils, more than robustas, are close rivals to mild 
coffees: hence, the positive relation between the prices of brazils and the 
prices of milds. This assumption is realistic, since Brazil has been export- 
ing an increasing propcrtion of high-quality grades. The New York spot 
price of Santos 4, deflated by the BLS index of spot market prices 
(1957-1959 = 100), was selected as a representative price for brazils. Cur- 
rent inventory activity influences coffee prices, causing an upward pres- 
sure on price during periods of stock accumulation, and vice versa. This 
is, however, a two-way process in the sense that low prices can also in- 
duce stock buildup by dealers and processors whereas high prices can 
have the opposite effect. Because of this, a mutual dependency was as- 
sumed between inventory and price; hence, both were defined as endoge- 
nous variables. Production of regular coffe2 was treated as an exogenous 
variable, with the reasoning that coffee consumption is a function of the 
overall state of the economy, of which the coffee sector is but a small 
part. Similar thinking led to the view that personal disposable income was 


1 Only the price of the coffee variety considered the clcsest rival to the variety of 
concern is included among explanatory variables. 
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exogenously determined. Some doubt was felt about whether or not any 
appreciable connection existed between income changes and the con- 
sumption of coffee. It was considered, however, that although the total 
consumption of coffee might not be appreciably responsive to income 
changes, the situation could be different with respect to individual coffee 
varieties. For instance, an increase in income and personal level of living 
could result in greater consumer demand for high-quality retail coffee 
brands and thus in increased use of mild coffees. Income data were de- 
flated by the BLS index of consumer prices (1957-1959 = 100). 

The export supply function (equation 2) expresses the quantity of 
milds imported by the United States as a positive function of expected 
New York spot price and the quantity of coffee available for export at the 
source of supply, specifically Colombia, which is the biggest producer of 
milds. The naive measure of expected spot price used was the arithmetic 
average of spot prices in the two preceding quarters. Coffee shipments to 
the U.S. market necessarily respond to favorable price prospects, and, 
within limits, such shipments are also influenced by the amount of coffee 
available in the producing countries. Ideally, available coffee exports 
should be measured by production less domestic consumption and reten- 
tion. Because of data difficulties, an approximation was provided by the 
total coffee exports in the relevant period. Available coffee exports and 
the expected spot price are both assumed to be predetermined. Certain 
factors which probably affected coffee exports were omitted. These fac- 
tors include official policies with regard to export price minima, coffee 
taxes, and special coffee exchange rates. Use of these policy instruments 
undoubtedly interfered with exports of the commodity and heightened 
speculative dealing among traders. But data problems precluded mean- 
ingful specification of such factors, thus contributing to less accurate re- 
sults. 

The final structural relation for mild coffee refers to inventory demand. 
This was assumed to be negatively related to the expected spot price and 
positively related to current production of regular coffee and lagged 
stocks, In a period of intensive roasting of coffee, existing inventory might 
be drawn down considerably and new purchases would have to be made ` 
for replenishing stocks. Stocks lagged four quarters is a variable used to 
reflect the seasonal variability of stocks, which is thus permitted to 
change over the course of time. Further experimentation with this vari- 
able might be desirable, since the present variable treats unusual stocks in 
one year as indicative of a change in the desired level of stock. 





? Vickery uses a similar argument wher: he suggests that any good that is so closely 
defined as to cause the next higher grade of the same general class of commodity 
to be considered a separate sod will be an inferior good over the range of incomes 
above the income level to which the good in question is best suited [1], pp. 58-59]. 
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While this model uses quarterly data, the final model does not incorpo- 
rate the usual dummy variable seasonal -hifters. Inclusion of the shifters 
did not add significantly to the explained ~ariance. 

The remaining structural equations ar essentially the same as those 
just described. The next set of three equations refers to brazils and the 
final set to robustas, making a total of aine equations in the complete 
model. One important difference in connzction with the robusta demand 
relation may be noted: many experienced students of coffee marketing 
have stated that the growth of instant-ceffee markets, especially during 
the 1950s, was a major influence on robusta trading [2, p. 15; 7, p. 7]. Be- 
cause of this, the production of instants, rather than regular coffee, was 
- specified in the robusta demand relation. 


Statistical Procedure 


Data used in statistical estimation pertain to coffee marketing by quar- 

` ters for the years 1953-1961, earlier data being either unavailable or in- 

adequate. The period subsequent to 1961 -vas excluded because of the In- 

ternational Coffee Agreement, which is believed to have caused extensive 

changes in the conditions underlying coffee marketing.* This analysis, we 
hope, will be helpful in evaluating the effccts of the agreement. 

U.S. demand for milds is measured by U.S. coffee imports from Colom- 
bia, the biggest producer of the variety. 3razils are measured by coffee 
imports from Brazil and robustas by imports of coffee from Angola and 
the former French West African territories* These countries are the major 
suppliers of the varieties of concern to the U.S. market, and, since coffee 
imports are not classified by type, this is a way of separating varieties. 
Inventory data also are not available on < variety basis. To estimate the 
quantity of each variety in total U.S. coffée stocks, at the end of a quarter, 
we simply multiplied total stocks by a number representing the propor- 
tion of that variety in total coffee import. in the current quarter. , 

For purposes of statistical estimation, tle predetermined variables, Xa 
are assumed to be unccrrelated with the disturbence terms, which, in 
turn, are assumed normelly distributed, vith a zero mean and constant 
variance. Three-stage least-squares procedures were used to estimate the 
coefficients.’ Theoretically, these estimate: are asymptotically unbiased, 


7 Under the International Coffee Agreement, export quotas are the key instrument 
for achieving stability of coffee prices. Exportitg members account for almost 97 
percent of total world coffee exports. 

‘Mejor data sources included U.S. foreign trade statistics [8], annual coffee sta- 
tistics published by the Pan American Coffee Fureau [5, 6], U.S. Department of 
Commerce publications of coffee inventory and masting [9], and monthly price data 
furnished by the Sugar and Tropical Products [vision of the USDA. 

3 The iterative three-stage least-squares procedure resulted in cycling, presum- 
ably because of certain very small coefficients wbich changed continually during the 
iteration process. Limited-information single-equation procedure gave the least satis- 
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efficient, and consistent [13, pp. 54-78]. The complete statistical model is 
now presented: 


OI Yu = Ate + on Yar + aYs + as Par + BX + BX + Uu 
(2) Yur = Ace + bX se Baak Uze 

(3) Vas = Ase + Benk BeXse + BrXee + Vue 

(4) Fass Aa + aYou + sY si + oe Y rt + BX iu + BX + Uae 
(5) Yue = Ase + bioX n + BuXa + Us: 

(6) Yee = Nee + Buku + Batz + BuXo + Vor 

(7) You = An + aY st + 8Y ar + ag Vor + Bis X ae + Bie Xio + Un 
(8) Voge = Ase + Baku + bisX iu + Use 

(9) Yor = Noe + Baku + BooX rae + BX re + Usi 


where 


t is the time period (quarter); 

Fis the per capita’ volume of United States coffee imports from 
Colombia; 

Y, is the average wholesale spot price of milds (represented by MAMS, 
New York) deflated by the BLS index of spot prices of 22 basic 
commodities (1957-1959 = 100); 

Y; is the wholesale spot prices of brazils (represented by Santos 4, 
New York) deflated by the BLS index of spot prices of 22 basic 
commodities (1957—1959 = 100); 

P. is the per capita stock of milds in the United States at the ead of, 
the current quarter; 

Y; is the per capita volume of United States coffee imports from Brazil; 

Y, is the weighted average wholesale spot price of robustas (represented 

. by Ambriz 2AA and Ivory Coast Superior Courant, New York) 
deflated by the BLS index of spot market prices of 22 basic commodi- 
ties (1957-1959 = 100); 

Y; is the per capita stock of brazils in the United States at the end of 
the current quarter; 

Feis the per capita volume of robusta Geen from Angola and the 
Ivory Coast Republic; 

Y, is the per capita stock of robustas in the United States at the end of 
the current quarter; 








factory statistical fit of all the estimators employed—in some cases ‘it yielded nega- 
tive R? values, implying that use of the mean alone would have yielded estimates 
with a smaller variance. 

° Population used for all per capita calculations is the total U.S. population (ex- 
cluding armed forces abroad) 15 years old and above. 
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Xı is the per capita production of regular ground coffee in the United 
States, lagged four quarters; 
Xz is the per capita disposable personal income in the United States, 
deflated by the BLS Consumer Price Index (1957-1959 = 100); 
Xsis the expected wholesale spot price of milds (see F), measured 
simply by the arithmetic average of the spot price in the two previous 
quarters; i 

Xis the available exports from Colombia of milds per capita of 
United States population; 

Xs is the per capita production of ground coffee in the United States in 
the current quarter; 

Xs is the per capita stock of milds, lagged four quarters; 

X7is the expected spot price of brazils (see Fa, measured simply by 
the arithmetic average of the spot price in the two previous quarters; 

Xs is the per capita stock of brazils, Jagged four quarters; 

Xsis the available exports of brazils per capita of United States popu- 
lation; 

Xj) is the per capita United States production of instant coffee, lagged 
four quarters; 

Xi: is the expected spot pric2 of robustas (see Fei, measured simply by 
the arithmetic average of the spot prices in the two previous quarters; 

Ax: is the total available exports of robustas from Angola and the Ivory 
Coast Republic per capita of United States population; 

X»: is the per capita United States production of instant coffee in the 
current quarter; 

Xu is the per capita stock of robusta, lagged four quarters; and 

U, is the disturbance term. 


All the equations except (1), (4), and (7) assume a unidirectional causal 
mechanism and, consequently, ordinary least-squares estimation was used. 
Several estimation procedures were employed for equations (1), (4), and 
(7), but only the three-stage least-squares results are reported below. 


Empirical Results 


Coefficients of determination were calculated for the equations esti- 
mated. The formula used for calculating R? was the standard one used in 
classical linear regression mode's. Strictly, the formula does not apply in a 
simultaneous system and was used in the present case only for purposes 
of comparison among different estimators. Simultaneity of the economic 
relationships postulated also precluded use of statistical significance tests 
for serial correlation of disturbances in equations (1), (4), and (7), the 
equations of primary interest. 

Overall, the results of the estimation were considered satisfactory. The 
structural demand relations (equations 1, 4, and 7) performed very well, 
with R? values higher than 0.90 in every case. Thus, a high proportion of 
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the variance of prices was explained by the structure formulated. How- 
ever, the export supply and stock demand functions gave disappointing 
statistical fits, particularly with respect to milds and brazils, where R? 
values were less than 0.1. Drastic revision of these relationships is clearly 
needed, but the stock demand function might still prove elusive so long as 
reliable data on a coffee variety basis are not available. No further discus- 
sion of the two structural equations is given in the following sections. The 
results of the estimation (with standard errors presented in parentheses 
below the coefficients’) were as follows: 


(1) Fa = 21.3515 — 8.6160Y, + 1.1612Y; — 10.4184Y, 
(31.2110) (4.3968) (0.1689) (4.5775) 


— 0.6757X1 + 8.9486X.2 (R? = 0.91) | 
(1.4734) (8.1894) 
(2) Yı = 0.9188 + 0.0027X, + 0.0404.X, (R? = 0.03) 
(0.3658) (0.0035) (0.0552) 
(3) Ys = 0.2906 + 0.0002X; + 0.0896X5 + 0.2131 X, (R? = 0.06) 


(0.7977) (0.0047) (0.1421) (0.1744) 
(4) F, = 56.3122 + 0.6368 Y, — 2.1095 Ys — 4.30147 
(21.4416) (0.1117) (1.1875) (2.2273) 


+ 0.2180X1 — 17.9129X, (R? = 0.93) 

(1.3465) (5.6516) 

(5) F, = 0.7814 + 0.0175X,7 + 0.5538X5 (R? = 0.07) 
(1.3422) (0.0125) (0.6657) 

(6) Ys = 2.7320 — 0.1382X; + 0.0058X, + 0.2492X; (R? = 0.08) 


(1.2278) (0.2208) (0.0071) (0.1811) 
DI Yo = 94.2833 + 0.2328Y; — 44.0571 Ys + 0.9372 Yo 
(29.4304) (0.0964) (18.3448) (0.5288) 


— 26.4801X» + 14.4980 X10 (R? = 0.92) 
(9.2519) (6.8522) 
(8) Ys = 0.1046 — 0.0023Xs + 0.3246X ` (R? = 0.77) 


(0.0731) (0.1539) (0.1809) 
(9) FY. = 0.0095 — 0.0011 Xe + 0.2063 X19 + 0.8716X11 (R? = 0.45) 
(0.2357) (0.0023) (0.5130) (0.1673) 





"Not all of the digits are significant; four-place results are presented because 
some coefficients may be utilized in other calculations, 
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At the point of means, the calculatec price flexibility of demand for 
mild coffee was —0.18; a 1-percent rise in the quantity of milds is ac- 
companied by an 0.18-percent fall in its price, the prices of other coffee 
varieties and income remaining uncharged. For brazils and robustas, 
the corresponding estimates of flexibility were, respectively, —0.21 and 
—0.36.8 In an earlier study, Daly [1, p 61] estimated price flexibility 
with respect to current U.S. imports plus inventory as —2.07 for the pre- 
war period and —2.26 for the postwar peiod. Daly’s estimates, however, 
relate to aggregate U.S. demand for all g-een coffees, not for varieties of 
coffee, as in this study. Further, cur mode assumed a mutual dependency 
among price, quantity, and stocks, whereas Daly combined the last two 
items into one predetermined variable. 

The coefficient of the price variable for brazils included in the demand 
equation for milds was positive and signifizant; similarly, the coefficient of 
the price of milds in the demand function “or brazils and the coefficient of 
the price of brazils in the robusta demand-function were positive and sig- 
nificant. Consequently, it was inferred that milds, brazils, and robustas 
are, largely, mutual substitutes. A unit in:rease in the price of brazils is 
associated with the rise of 1.16 in the price of milds and 0.23 in the price 
of robustas. 

Estimated income flexibility of demand -vas positive in the case of mild 
coffees and negative with respect to brazils and robustas. Income flexibili- 
ties at the point of means were, respectively, 0.39, —0.89, and —1.82 for 
milds, brazils, and robustas. These contra t with 0.71 and 1.51 obtained 
by Daly for total green coffee for the prewar and postwar periods, re- 
spectively. It is of economic interest to explain the signs of the income 
coefficients which are possibly biased. As stated before, because of high 
intercorrelation with income, the trend veriable was dropped from the 
structural relations postulated. Thus, the madel might attribute the effects 
of technological progress and changes in 2onsumer taste to the income 
variable. In spite of this difficulty, our tot-] results lead to the tentative 
conclusion that premium coffees (milds) are normal goods in the U.S. 
economy, whereas the nonpremium varieties are inferior goods. Other rel- 
evant factors remaining constant, further growth in the U.S. per capita 
disposable income should boost the dem wd for milds in the United 
States. Conversely, probakly more of the lo-ver-quality varieties would be 
consumed if income declined. 

In light of evidence obtained, we believ= that the growth of instant- 
coffee manufacture and consumption greetly favored trade in robusta 
coffees, especially in the 1950s. In the robu:ta demand function, the esti- 





$ On the relationship between price flexibilities and price elasticities, see Houck 
[4]. Since the varieties of coffee are mutual substitutes, the inverse of the price-flexi- 
bility coefficient may not be a good approximation to the corresponding elasticity. 
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mated coefficient of the variable representing U.S. production of instant 
coffee was positive and highly significant. Furthermore, if relative prices 
of the coffee varieties and income do not change radically in the years 
ahead, further spread in the consumption of instants may be expected to 
lead to additional gains for robustas in the world coffee market generally. 


Conclusions 


Parameter estimates concerning the total demand for green coffee are 
not only unsatisfactory for framing national coffee policy but also largely 
irrelevant in evaluating a country’s participation in the International 
Coffee Agreement [10]. The proper guidelines for national policy are pa- 
rameters relating to the demand for the coffee variety produced in that 
country. Had this been appreciated by policy makers in the past, they 
might have avoided unilateral efforts at supply restriction in the name of 
“price defense.” Historically, supply restriction by regional groups of pro- 
ducers has been a key mechanism by which it was hoped to shore up 
prices sagging deeply under the pressure of heavy surpluses. But these 
actions only caused consumers to turn to cheaper substitutes available in 
other unregulated coffees. The successful entrance of robustas into the 
world coffee market of the 1950’s can be attributed to this factor, in the 
same way that milds made a breakthrough in the 1930's when Brazil repeat- 
edly destroyed huge quantities of accumulated stocks. In both cases, 
prices were high enough to permit the development of a substitute coffee 
variety. 

An organization such as the International Coffee Council is probably in 
the best position to regulate coffee marketing and achieve a measure of 
price stability, provided that it can survive pressures within its ranks by 
rival producer groups. Such an organization needs knowledge of the eco- 
nomic characteristics of different varieties of coffee in order to make 
sound policies. To illustrate, our results indicate that future U.S. demand 
for milds is likely to be improved with further increase of U.S. consumers’ 
‘personal incomes,’ a factor which signals the possibility of expanding the 
production of milds profitably. However, a rigid application of export 
quotas under the international coffee pact can prevent such expansion. Of 
course, technical changes in coffee processing must also be considered— 
our economic analysis is limited in applicability to the technological pro- 
cesses in use when these data were generated. Thus, judicious use of ex- 
port quotas is crucial. In practical terms, this will mean projecting pro- 


This does not necessarily imply that the consumption of nonpremivm coffee 
varieties by the rest of the world will decline. It is quite possible that income in 
countries outside the United States will not attain levels leading to a major shift 
towards the consumption of the premium coffee variety. In fact, income growth may 
stimulate greater consumption of brazils and robustas and so offset, more or less, the 
fall in consumption of these varieties in the U.S. economy. 
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spective demand for coffee on the basis of varieties and then assigning 
country export quotas according to some economically and politically ac- 
ceptable criteria. The results presented above should provide a start in es- 
tablishing the kind of economic analysis needed for meaningful policy. 
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Measurement of the Impact of Recreation 
Investments on a Local Economy* 


Roserr J. Kanter ano WnLtAM B. Lorp 


A from—to type of interindustry model is formulated and empirically im- 
plemented to quantify local economic impacts of a transfer nature arising 
from outdoor recreation. Direct, indirect, and induced sales, income, and 
employment impacts are derived and multiplier values are calculated, Re- 
lationships among the from—to model, supplemental studies, and the analysis 
of regional benefits for governmental investment decisions are discussed. 


HE measurement of economic impacts, whether net national income 

benefits or transfer payments, can play an important role in the 
analysis, by governmental bodies, of alternative courses of action. Such 
estimates can help to clarify the nature and extent of feceral, state, re- 
gional, and local interest in potential investments and, for this reason, can 
help to determine the appropriate level of responsibility and form of 
cost-sharing. The ambiguous concept of “secondary benefits” [2, pp. 
17-28; 3, Chap. 7; 10; 18, pp. 8-10] has traditionally been partially di- 
rected to such matters.* 

In a recent article, Stoevener and Castle [20] suggest that interindustry 
models may prove useful as means of quantifying the size and distribu- 
tion of secondary benefits. However, they add the proviso that such mod- 
els would have to be “designed to reflect particular local or regional 
points of view” and that techniques less restrictive in terms of data re- 
quirements than input-output analysis would be needed to make the 
models operational. In this article, we report the empirical implementa- 
tion of one such model. Attention is focused on the regional economic ef- 
fects of recreation and, by implication, on the consequences of any invest- 
ment which facilitates additional recreational activity. (Of course the at- 
tendant increase in recreational spending must be estimated indepen- 
dently.) The techniques used lend themselves readily to analyzing other 
governmental investment decisions and to quantifying the multiplier ef- 
fects which result from public or private action. 


* Financial support for this study was provided in part by funds from the United 
States Department of the Interior as authorized under the Water Resources Research 
Act of 1964, Public Law 88-379. l 

The phrase “secondary benefits” is ambiguous conceptually because it has blurred 
the distinction between efficiency benefits and transfer payments, and it is ambiguous 
in implementation for lack of adequate techniques for estimating economic impacts. 





Ropzrt J. Karen is assistant professor of resource economics at Cornell Uni- 
versity, Wax B. Logn is professor of resource economics at the University of 
Wisconsin. 


243 


244 | Roserr J. Karten anb Wax B. Lorp 


From-To Models 


The basic objective is to develop a procedure to determine the direct, 
_ indirect, and induced economic effects of government investment. By 
using interindustry analysis, we can determine the interrelations of sectors 
within a local or regional economy and the spread to other sectors of di- 
rect-and indirect economic impacts originating in any one sector or final 
. demand category. 

Although interindustry models may provide the most comprehensive 
techniques available to quantify the level and distribution of secondary 
effects, conceptual and empirical problems have reduced their usefulness 
for rəgional analysis. These difficulties revolve around the design and con- 
struction of the Leontief type of interindusiry transactions matrix [12; 13, 
Chap. 4]. From the standpoint of design, the input-output accounting 
system usually focuses attention on the technical rather than the trade re- 
lationships for the region [14, pp. 169-171]. In order to quantify the sec- 
ondary effects that are confined to a region, we need purely regional link- 
ages. Such linkages are usually derived outside of the basic accounting 
framework through the use of secondary studies, but the results are often 
less than satisfactory [16, p. 372]. 

From the standpoint of construction, statistical data requirements are 
extensive. Theoretically, complete specification of either the input or out- 
put transactions flows should account for the other set of flows. Empiri- 
cally, the absence of complete input or output data, especially for the ex- 
ogenous sectors, normally requires that data on both distributions be 
gathered. This procedure permits us to fill in gaps in the data which re- 
sult rom the use of only one set of flows and also to make certain cross 
checks and statistical adjustments [6, p. 411; 16, pp. 371-372; 7, pp. 361- 
362; 1, pp. 140-141]. However, these requirements make the development 
of a regional input-output model time-consuming and costly, especially if 
local data are to be used. 

The from-to model suggested by Leven [14] and used by Hansen and 
Tiebout [6] retains the characteristics of an interindustry model but re- 
duces data requirements and focuses attention on regional linkages. This 
result is achieved by following output flows only. Thus, the supply and 
demznd equation can be shown as 


Xi = Xat Kates + Xa t Yi 


where sales of one of the endogenous sectors, for some stated time period, 
are rapresented by X;. Some of this production (Y:) may be required by 
the autonomous or final demand sector(s); other portions may go to any 
of the endogenous sectors for use as inputs in the production process. 
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The <ormulation differs from input-output analysis in that the transac- 
tions matrix will show only the inputs from area industries (firms having 
their sales outlet physically in the area) to other area industries and final 
demand sales handled by the firms in the region. This formulation permits 
us to ignore imported inputs and, correspondingly, reduces data require- 
ments. Thus, the model represents, directly, purely regional flows and 
thereby focuses attention on local impacts caused by changes in final 
demand? 

Moreover, the primary input sectors (rows) are excluded from the em- 
pirically derived transactions table. This formulation permits the “output 
only” epproach to be empirically feasible, because data problems nor- 
mally cecur with the exogenous rows of an input-output table. The trans- 
actions table which results is an interindustry type, however, because 
the productions of the various sectors (rows ) flow as inputs to other sectors 
(colunms ) and to final demand categories (columns). 

Because of these changes, data requirements are less extensive than 
those normally required for input-output models. Only control totals for 
each endogenous sector and the distribution of these control totals across 
the transactions table are required. No data on inputs or the distribution 
of inputs down the columns are needed. The principal disadvantage of 
this formulation is that it eliminates the means of cross-checking row and 
column. totals and the respective distributions. This is not a serious disad- 
vantage, however, because it is possible to complete the transactions table 
empirically with primary data? 

Once a transactions table for a base year has been formulated, the deri- 
vation of the trade~production coefficients matrix. and its inverse pro- 
ceeds in the normal manner. The absence of the primary input rows does 
not affect these calculations because they are considered, with the final 
demand columns, exogenous. From the total requirements or inverse ma- 
trix, derived from a from-to transactions matrix, the direct-indirect sec- 
tor and final demand multiplier values can be calculated, and induced 
final demand multiplier values can be determined. 


” When the model is used for projection, the assumption of constant technical co- 
efficients, which is the basis of input-output analysis, is supplemented. Because re- 
gional Enkages are the focus, the additional assumption of stable trade patterns be- 
ha regions is implicit in the formulation and will normally take on primary em- 

asis. 

a Use of primary data removes the need to use national production coefficients and, 
in so doing, to make the questionable assumption of geographically invariant pro- 
duction processes and to ignore trade patterns. In addition, use of national coefficients 
[5], although placing less strain on data sources, requires that the classification scheme 
used to identify sectors on the national level must be used in the regional study in 
order fcr coefficients to cover corresponding types of firms. 
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Implementation 


The most serious problem involved in using any form of regional inter- ` 
industry analysis is that of ob-aining adequate and reliable regional data. 
One of the subsidiary objectives of this study was to develop new sources 
of data appropriate for regiomal interindustry models and to extend and 
refine methods and sources >reviously used. The classification scheme 
used to define industrial and 3nal demand sectors for the model was de- 
signed specifically to mzet the study objective and to reflect the industry 
mix of the region. 


Region 


Walworth County in southeastern Wisconsin was selected as the region 
to be studied. This area was selected because it possesses a diversified 
economy sufficient in size to encompass a wide range of economic activi- 
ties and because recreational services are mostly exported (users of recre- 
ational facilities are largely from other regions). The year 1963 was se- 
lected as the base year. 


Sector classification 


The county economy was c-assified.into thirty-four endogenous sectors 
` or industries based upon a multilevel SIC code breakdown. Specifically, 
the following sectors were delineated: seven service; five finance, insur- 
ance, and real estate; ten retail; one wholesale; three transportation and 
public utility; five manufactur-ng; one construction; and two agricultural. 
This form of sectoring provides a detailed breakdown of the economy 
other than manufacturing.‘ 

The o priori assumption is that in a small regional economy the trade 
and service sectors are a majo” link to export markets—particularly recre- 
ation exports—and, consequertly, can be important sources of regional 
economic growth. Small areas rarely manufacture a sizable fraction of the 
goods sold through their trade outlets. Because direct links between man- 
ufacturing industries and final markets would not appear in a regional 
model if commodities bypassed the trade sectors, the retail trade sectors 
of the sales transactions matriz were entered in gross sales terms and not 
in terms of gross margins as is usually done.‘ 

The classification system which resulted was based on a number of 
other factors. Among these, the availability and ease of data collection, 
the need to avoid disclosure of individual firm data, and the level of eco- 


4Several other regional studies aave also used disaggregated tertiary sectors [4, 
8] and the primary activities were disaggregated in Martin and Carter [15]. 

*To avoid squeezing commoditizs through the single wholesale sector, however, 
we completed the wholesale row of the sales transactions matrix in terms of gross 
margins, 
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nomic activity within possible economic sectors were all considered im- 
portant. However, the major factor considered was the importance of var- 
ious types of industries in supplying the direct and indirect needs of those 
involved in outdoor recreational activities. 


Final demand categories 
Five final demand categories were distinguished in the study: 


1. Exports (excluding recreation goods and services). 
2. Recreation exports (consumption by nonresidents). 
3. Households (consumption by local residents). 

4, Local governmental operations. 

5. Local investment. 


The final demand categories cover those sectors whose requirements 
and levels of operation cannot be adequately explained by the model. 
These are the products and services which will not be reused in the pro- 
duction process of the region. 

One comment concerning the recreation export sector should be made. 
This final demand category is similar to exports. It is composed of the 
value of goods and services purchased by nonresidents of the area at the 
selling firm’s location inside the county. It includes sales to seasonal resi- 
dents, tourists, and others on vacation and recreation trips from outside 
the region, as well as those consumers in neighboring regions who buy in 
the study area because of convenience, price, tax, or quality considera- 
tions, and people passing through on business trips. Because of the geo- 
graphic setting of the study area and the existing road connections be- 
tween major population centers, however, we believe that the latter two 
types of nonresident buying are relatively small. 


Data Sources and Collection 


. Completion of a transactions matrix in terms of gross sales would be 
sufficient to permit the derivation of sales multiplier values to show the 
secondary impacts of sales on the regional economy. However, income 
multipliers and effects can be derived only if a from-to transactions table 
is completed in terms of income, because the primary input portion of the 
normal input-output model has been eliminated. In essence, the relevant 
portions of the primary input rows of the input-output approach are dis- 
tributed, in the proper proportions, among the sectors composing the en- 
dogenous matrix.° Similarly, employment impacts can be calculated if the 
from-to matrix is completed in terms of employment. 


° Tha income figures used include the wages and salaries, profits, rents, interest, 
and depreciation derived from the endogenous sectors but exclude the imports por- 
tion of the primary input rows. 
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Therefore, three transactions tables were fcrmulated—one for sales, one 
for income, and one for employment. The general approach for all three 
tables was to derive sector (row) control totals for each endogenous sec- 
tor and to distribute these totals across the matrix. The basis for this dis- 
tribution was the response, by the business establishments comprising the 
sector, to a questionnaire on the destination of sales. This procedure sim- 
plified data requirements because the only irformation required was the 
tota_ sales per sector, the total income or valus added per sector, the total 
employment per sector, and the sales distributions. 


Control totals 


Two principal secondary sources were used in deriving the control to- 
tals. Sales and income data for the sales anc income transactions tables 
were gathered directly from Wisconsin state income tax returns of the in- 
dividual firms in Walworth County. A complete list of firm names and 
owners was obtained from a number of sources, including the Wisconsin 
Industrial Commission, the Wisconsin Department of Taxation, the Wis- 
consin State Board of Health, and trade and p-ofessional associations. 

Each tax return contained the sales figure for the firm and the informa- 
tion necessary to derive the firm’s value added or income generated. If a 
firm did business in more than one county oz in other states, the return 
provided the information needed to determine the portion of the sales and 
value added attributable to Walworth Count’. The sales and income in- 
formation for the individual firms was aggregated by sector and used for 
the control totals of the sales and income transactions tables. 

For employment control totals, the principal source was the unemploy- 
ment insurance data gathered by the Industr-al Commission of the state 
of Wisconsin. This source is incomplete because only firms employing 
four or more workers for a stipulated time period throughout the year are 
included. Thus, seasonal firms and small firms of under four employees 
would normally be excluded. Questionnaires end secondary sources were 
used to fill the resulting gaps in order to obtain a complete coverage of 
the employees of the various sectors. The iadividual firm employment 
figures were aggregated by sector to obtain the employment control to- - 
tals. i 


Questionnaires 

The questionnaires were mailed to the universe of firms contained on 
the master list, and telephone follow-ups were instituted after two weeks 
for larger firms (those with gross receipts greater than $35,000).” Ques- 


*¥nal tabulations showed an overall usable response rate of 32.1 percent account- 
ing for 49.5 percent of the gross receipts of the businesses covered by the 2,000 
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tionnaire responses were aggregated to the sector level by grouping all 
the firms in each endogenous sector into three size-groupings based on 
sales, income, or employment, whichever was appropriate. Means were 
derived for each size-grouping of each matrix cell by using the appropri- 
ate measure of firm size as a weight. Finally, a single mean percentage 
value for each cell was derived by using as a weight the aggregate total 
gross receipts, income, or employment of each size-group. The purpose 
was to remove any bias caused by the fact that the rate of response to the ` 
questionnaire was higher for large firms than for small (large firms could 
sell their output to the various sectors in different proportions than the 
smaller firms of the same sector). 

In addition, the three different size-values were used as weights be- 
cause the results of the aggregation procedure were used in conjunction 
with three different contro] total values. This procedure eliminated the 
need for assuming that a linear relationship existed between the percent- 
age of a sector's sales made to another sector, the percentage of value 
added derived from the same sector, and the percentage of employment 
accounted for by the sector. However, the individual questionnaires refer 
to sales only and, thus, the assumption is that for any individual firm this 
linear relationship exists. 


Empirical Results 


The transactions tables which resulted from the questionnaire aggrega- 
tion procedure and the control total distributions are useful in viewing 
the various structural aspects of the area. Only 8.1 percent of Walworth 
County’s $236,821,029 output® went to the endogenous sectors. The re- 
maining 91.9 percent was sold to the final demand categories. The two 
final demand categories representing exports purchased 53.7 percent of 
the total output, with 44.0 percent going to general exports and 9.7 per- 
cent going directly to recreation exports. 

_ The same general pattern holds for the income and employment 
figures. However, direct supply to the recreational market seems to re- 
quire a more labor-intensive enterprise than supply to the general export 
market, since this final demand category took 9.7 percent of the area out- 
put but required 13.4 percent of the labor force. 

The economy of Walworth County is highly dependent on final de- 
mand, particularly exports, and to a lesser extent on direst spending by 
the household sector. Because of the weak backward linkages of the local 
economy, there is a small secondary or turnover effect of money spent on ` 








questionnaires at an average cost of 94 cents per usable reply. Details of the data col- 
lected and model used are given in the original study [9]. 

ë This output figure differs from the total aot in Table 1 because of rounding 
errors which occurred during subsequent operations. 
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final demand items. The calculation of multiplier values allows more 
explicit relative comparisons to be made of the indirect effects on the 
economy of changes in final demand categories and in individual sector 
outputs.’ 

Direct-indirect multipliers for income, employment, or sales can be 
calculated for each endogenous sector of the model by totaling the col- 
umns of the respective :nverse matrices. No induced income multipliers 
were calculated for individual sectors because of the absence of the 
household row from the sales transactions matrix [16, p. 376]. The multi- 
pliers derived ranged in size from 1.02 to 1.52 for income and from 1.02 to 
2.05 for employment.” 

Rather than focus on the impacts of changes in final demand of indi- 
vidual sectors, we will concentrate on determining the relative importance 
of changes in the final demand categories taken as a whole. In this ap- 
proach, we emphasize the linkages between the final demand categories 
and the amount of each industiy’s output which goes to the endogenous 
sectors, The output, inccme, or employment of each industry which was 
directly or indirectly attr:butable to each category of final demand can be 
determined by collapsing the endogenous matrix into the final demand 
columns. From these values, final demand multipliers can be calculated. 

The flows of the endcgenous matrices can be traced to the final de- 
mand categories by multiplying the respective final demand column vec- 
tors, one at a time, by the inverse matrices. For each final demand vector, 
this procedure shows the total flows generated by that sector. Subtracting 
the known direct flows to that sector from the total flows yields the asso- 
ciated indirect flows. If this subtraction is done for all final demand sec- 
tors, it will exhaust total flows and assign them directly and indirectly to 
the various final demand categories. In essence, this procedure allocates 
the inputs to an industry in the same proportions as that industry’s output 
is distributed among the final demand categories and industry groups. 

The aggregated results of the matrix multiplication procedure for the 
three factors are given in Table 1, which contains the sum of the 
direct-indirect breakdown derived for the thirty-four endogenous sectors. 
Table 1 suggests that Walworth County is heavily dependent upon ex- 
ports and that the endogenous linkages are relatively minor. For example, 


*The data used to generate the income and employment matrices may cause a 
slight cverstatement of the respective multiplier vzlues. The employment data used 
includes some workers who are not residents of the county. Likewise, income fig- 
ures represent some paymen-s to factors outside the county (for example, wages 
paid tc nonresident workers and profits returned żo the headquarters of a foreign 
firm). There is no precise way of acccunting for these leakages, but evidence sug- 
gests that they are minor el: 40]. 

©The multipliers referred to here pertain to irdividual endogenous sectors and 
are not the same as those discussed in the remainder of the article and listed in 
Table 2. 
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51.2 percent or $9,881,832 of the total indirect output of $19,312,712 was 
attributable to the two export categories end 10.0 percent was indirectly 
attributable to final recreation demand. The fact that the percentages of 
direct to total output were high for all final demand categories indicates 
the absence of highly developed local linkages between the final demand 
categories and the endogenous matrix. 

Table 1 puts the basic data into a form which permits us to calculate 
multiplier values. The three sets of multipliers derived are given in Table 
2, In the short run, changes can be expected in four of the five final de- 
mand categories. Only the demand of the household sector is assumed 
constant, since changes here are assumed to depend on variations in in- 
come resulting from changes in other final demand sectors—the induced 
effect. For each of the four other categories, we calculate an impact mul- 
tiplier which shows the direct and indirect effect in relation to the direct 
effect alone when the direct impact is assumed to be one unit of final de- 
mand change. 

Two types of induced impact multipliers can be calculated—short-run 
and long-run [16, p. 376; 6, pp. 409-410]. In the short run, expenditures 
by the household sector will rise when income increases as a result of in- 
creases in demand by other segments. Thus, by assuming that a linear 
homogeneous consumption function exists for the household sector, we 
can calculate a new set of multiplier values which include this short-run 
induced effect. In the long run, local investment and governmental opera- 
tions can also be assumed responsive to changes in local economic activ- 
ity, just as consumption was in the short run. This leaves only the two 
export final demand columns as sources of long-run demand changes. 

We derive the short-run induced multiplier by assuming that the 
household final demand sector is endogenous. Using employment as an 
example, we calculate the ratio of total employment in the household final 
demand sector to total employment outside that sector, showing the units 
created in the household sector for each unit increase in nonconsumption 
final demand. Thus, the total induced impact for a one-unit change is one 
plus the ratio value. Multiplying the result by the respective 
direct-indirect impact multipliers gives the total factor increase per one- 
unit increase in each exogenous final demand category. This latter opera- 
tion is performed because a one-unit increase in final demand will, 
through the indirect effect, cause more than a one-unit increase before the 
induced effect occurs. The induced multiplier values which reflect the 
long-run impacts of changes in the export sectors are calculated similarly 
to those for the short-run impacts except that local investment and gov- 
ernment operations are considered endogenous. 

The values of the resulting multipliers vary among final demand cate- 
gories and also among income, employment, and sales. In general, the im- 
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pacts which would result from changes in recreation final demand spend- 
ing compared favorably with the effects of changes in the other final de- 
mand categories. 


From—To ‘Analysis and Regional Benefits 


Estimates of economic impacts have a variety of potential uses, espe- . 
cially when economic objectives other than national efficiency become im- 
portant components for project analysis and selection. Questions relating 
to the regional development impacts cf public resource investment [17] 
and the increasing professional interest in pricing publicly supplied goods 
and services [19, 11] further point out the need to be able to quantify the 
initial impacts and respending effects of alternative courses of public ac- > 
tion. When used in conjunction with other studies, from-to models pro- 
vide a practical tool which can be used to estimate the magnitude and 
distribution of such economic effects. Given an independent estimate of 
the initial (direct) impact of a proposed investment, we can derive esti- 
mates of net regional benefits (regional benefits minus regional costs) 
from the income transactions matrix of the from-to model and the asso- 
ciated inverse matrix and income multiplier values. More specifically, 
given adequate supporting data, we can estimate the regional benefits ac- 
cruing during the year of model formulation as well as make projections . 
of future benefits. 

The magnitude of regional benefits for the base year is derived in two 
steps. First, the initial (direct) beneats arising from publicly provided 
recreational opportunities are quantified in the recreation export final de- 
mand vector of the model’s income transactions table. Assuming that all 
income generated in this final demand column is due solely to expendi- 
tures by those using public facilities, we can calculate total regional bene- 
fits which accrue to the region by multiplying the sum of the initial re- 
gional benefits (Table 1) by the appropriate income multiplier values for 
recreation exports (Table 2). Thus, using the figures for Walworth 
County, we multiply the initial regional benefits of $11,394,914 by the 
short-run induced multiplier of 1.52 to derive the total net regional benefit 
of $17,776,269. 

Only rarely, however, will it be realistic to assume that all initial re- 
gional benefits are generated by those visiting publicly supplied facilities. 
For example, Walworth County has a number of large privately owned 
resorts whose net income figures make up part of the final demand vector 
for recreation exports. In such cases, as well as when the model is used 
for purposes of projection, the initial regional benefits from publicly sup- 
plied facilities must be specified from secondary studies. We can specify 
such benefits by assigning a dollar expenditure value to the number of 
tourist “visitor-days” anticipated annually for a project and determining 
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Table 2. Impact multipliers by final demand sector, estimated for 
Walworth County, Wisconsin 











General Recrea- Govern- | Invest- 
=2xports tion ment | ment 
exports 
Income / 
Direct effect 1.00 1.00 1.00 1.00 
Direct~indirect effect 1.07 1.09 1.13 1.16 
Direct—indirect—induced (consumption) effect | 1.49 1.52 1.57 1.62 
Direct—indirect—induced (C+G-+I) effect 1.77 1.80 — — 
Employment 
Direct effect 1.00 1.00 1.00 1.00 
Direct-indirect effect 1.12 1.07 1.10 1.12 
Direct-indirect-induced (consumption) effect | 1.57 1.50 1.54 1.57 
Direct-indirect-induced (C+G-+I) effect 1.78 1.70 — > m 
Sales 
Direct effect ' 1.00 1.00 1.00 1.00 
Direct-indirect effect 1.08 1.08 1.17 1.21 
Direct-indirect-induced (consumption) effect | 1.62 1.62 1.75 1.81 
Direct-indirect-induced (C-+G-+I) effect 1.87 1.87 — — 





the proportion of these expenditures goirg to value added. Information 
contained in the sales and income transactons tables can be used to carry 
out the latter calculations. 

If the multiplier values are to be used ir. conjunction with the specified 
regional benefits of an investment or witk projections of future final de- 
mand expenditures, it must be assumed Cat the distribution of final de- 
mand expenditures is the same as in the Dase year. Alternatively, if this 
assumption cannot be stpported, a new -ecreation final demand vector 
can be specified for the inzome transactions table. This final demand vector 
can be matrix multiplied by the inverse income matrix to obtain the total 
regional benefit and the information nece-sary for deriving a new set of 
multiplier values. 

Likewise, the distribution of total regioral benefits can be shown. The 
distribution of the initial regional benefits is given in the recreation ex- 
port final demand column. If this vector is multiplied by the inverse ma- 
trix, the result is the total income per sectoz resulting from the direct sales 
of all the endogenous sectors to the recreaton export final demand sector. 

Finally, it should be noed that of the thzee income multipliers derived, 
the short-run induced value was used in the example above. Measurement 
difficulty aside, the long-run induced nrultiplier value would be the 
proper value to use because of the close -elationship, in regional areas, 
between the level of eccnomic activity ard the expenditures of house- 
holds, local government, and business investment. However, both the 
short-run and the long-run induced multipl er values are likely to be over- 
stated by the approach usad bere 23 Therefcre, the short-run value may be 


* Both values are calculatec under the assumptins of linear homogenous consump- 
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taken as the more reasonable practical approximation of the theoretically 
appropriate long-run value. 


Concluding Remarks 


The multiplier values derived permit comparisons to be made of the im- 
pacts of various final demand changes on the regional economy and, 
through the use of the income multiplier values, provide a means of deter- 
mining the benefits of certain types of activity to the regional economy. 
However, caution must be used in interpreting such measures. Implicit in 
the entire framework are the assumption of linearity and the assumption 
that measured average propensities are equal to the relevant marginal 
propensities for a study dealing with a single time period. The latier as- 
sumption may be warranted in certain situations [2], p. 78]. 

The model used in this study provides an operationally feasible method 
for determining the regional benefits resulting from governmental activi- 
ties and for analyzing regional economies. Because the data requirements 
are less rigorous than for input-output models, the from-to model can be 
empirically implemented at low cost and by the use of primary datz. Sup- 
plemental studies pointing up initial indirect impacts of resource develop- 
ment projects can then be used in conjunction with the model to estimate 
total regional impacts. 
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Utility Analysis in a Practical Setting” 
R. R. Green anp A. N. HALTER 


An empirical study involving derivations of farmers’ utility functions and 
the accuracy of these functions in predicting practical decisions is here 
reported, Three models of utility estimation which were used are compared 
as to their predictive accuracy and usefulness under field conditions. The 
study tests the hypothesis that maximizing expected utility, as a criterion 
of decision, is superior to maximizing expected monetary value. Utility 
functions are derived for two points in time in order to test the hypothesis 
that, if utility functions are to serve as a guide to the decision maker, they 
must be derived at each point in time at which decisions are made. Implica- 
tions for decision-making research and for practical farm decision making 
are indicated. 


N HE potential of utility analysis needs little further emphasis. In con- 
T trast, the problems associated with deriving empiricel utility func- 
tions and the means for incorporating them into practical decision making 
are in need of attention. A great deal of effort has been expended in de- 
veloping models and testing specific assumptions of utility theory. In par- 
ticular, psychologists have been active in this field in recent years [7, 26]. 
Unfortunately for practical decision making, psychologists have con- 
ducted their experiments under laboratory conditions with trivial payoffs. 
Their work has value in that their models and techniques are suggestive 
of utility measurement in a practical decision-making context. However, 
the methods must be altered if they are to be suitable for the derivation 
of utility functions under field conditions. In particular, the gambling con- 
text of the experiments has to be modified to reflect how people view 
real-world decisions. Also, the range of payoffs has to be greatly increased 
to be relevant to most business, including farm, decisions. 

Agricultural economists have shown a continuing interest in utility 
analysis since the work of Halter and Beringer [12] and the Interstate 
Managerial Study [14]. P. Johnson [15] examined six empirical studies 
concerned with price expectations for their consistency with a hypothesis 
of risk preference among farmers. He concluded that the consistency 
which he found with the hypothesis required an assumption that farmers 
are expected-utility maximizers, or that they behave as if they are. 

Davidson and Mighell [3] subsequently pointed out that the results ob- 
tained by Johnson may be due to communications problems between the 


* We are indebted to John L. Dillon for helpful comments. This article was written 
while both authors were working in the Department of Farm Management, Univer- 
sity of New England, Armidale, Australia. 
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researcher and his subjects. They concluded that farmers in general have 
a real aversion to uncertainty. This aversion may not be detected by the 
hypothetical questions used in most studies of expectations and utility 
„analysis. Thus, farmers’ answers to hypothetical questions may not agree 
with their actual behavior. Thet the communications problem in doing 
utility research is a difficult one to handle has been further emphasized by 
the work of McCarthy and Anderson [18] in Australia. They attempted to 
derive and apply utility functions for a sample of 66 beef-cattle farmers. 
But because of communication problems, they found that they were able 
to derive utility functions for only 17 of their 66 subjects. 

Moreover, developments in Bayesian decision making have recently 
given new impetus to utility measurement. Hildreth [13] gave one of the 
first generalized outlines of the decision problem under uncertainty. Dil- 
lon and Heady [6] showed how decision making could be conceptualized 
as gemes against nature; they empirically tested various algorithms as de- 
cision criteria for these zames. Halter [11] has presented the basic theo- 
retical framework of Bayesian decision making patterned after Chernoff 
and Moses [2]. Dean [5] has provided a number of empirical applications 
of the framework to problems of optimum stocking rates on California 
range land. He also pointed out some of the problems encountered in ap- 
plying the theory and offered some tentative suggestions towards their so- 
lutions. Not least among these problems is the derivation of utility func- 
tions. Because agricultural economists have made few attempts to derive 
utility functions, further attempts to apply Bayesian decision-making con- 
cepts to practical problems have been blocked. Without useful utility 
functions, the suggestions of Tedford [25] for solving decision problems 
under risk and uncertainty may go unnoticed by actual decision makers. 
The import of the Bayesian decision-making framework is that the risk 
and uncertainty elements of the decisions are made explicit.t 

Solving a decision-under-risk problem by using the criterion of maxi- 
mizing expected utility has been shown to provide decisicns which are 
consistent with the decision maker’s preferences among risky alternative 
actions. Because of this consistency, utility analysis is the only way of ac- 
counting for a risk as a parameter in a decision problem [2, 17, 19, 
24]. The utility function reduces the dimensions of preferences for risky 
situations to a single dimension, thus lessening the ambiguity and simpli- 
fying the analysis of the decision problem.” The successful derivation of ` 


*Since the Bayesian framework allaws for subjective probabilities, the range be- 
tween risk and uncertainty can be included as the area of application. Situations 
defined as uncertainty by classical workers like Knight [16] become cases of sub- 
jective risk for the Bayesian. Henceforth in this article we will refer to the entire 
range as being a case of risk. 

*Tke decision framework also inclxdes a probability distribution which may be 
subjective. Specification of < probability distribution for a particular problem is a 
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utility functions in a practical setting permits Bayesian decision-making 
concepts to be applied in their entirety to all decision problems under 
risk, 

The objectives of this article are (o) to report the results of an empiri- 
cal study involving derivations of farmers’ utility functions and the accu- 
racy of these functions in predicting practical decisions, and (b) to point 
out the implications of this study for decision-making research and for 
practical farm decision making, that is, the use of utility analysis as a 
prescriptive aid to decision making. 


Models of Utility Estimation 


A number of models have been suggested for estimation of utility [8]. 
Three that will be discussed here and subsequently tested are the von 
Neumann-Morgenstern (N-M) model, a modified version of the von 
Neumann-Morgenstern (modified N-M) model, and the Ramsey model. 


Von Neumann—Morgenstern model 


The N-M model is the method most frequently used by economists 
for deriving utility functions. It is also the method usually prescribed by 
texts on decision making. Since the use of this model to derive utilities 
has been described by von Neumann and Morgenstern [27], and in a 
field study by Halter and Beringer [12], we do not propose to give de- 
tails of the model here. Suffice it to say that the model rests upon the 
continuity assumption (along with others [17]), which states: If outcome 
x, is preferred to x2, and x, is preferred to x; (that is, x, > x; > xs), then 
there exists a probability p > 0 such that 


pulz) + (1 — p)u(xs) = u(x), 


where u(x), u(x.) and u(x) stand for the utilities of outcomes A, Ze, x3. 
The utilities of x, and x, are arbitrarily set and u(x.) is determined. As 
many points as desired can be obtained by use of this basic procedure. 

There have been two criticisms specifically directed at this model. 
First, if the subject has a utility or disutility for gambling, then, because 
he is asked to indicate his preference between the outcomes of a gamble 
and the outcomes of a certain event, his choice of outcomes will be biased 
by the process which determined the outcomes. Second, if the subject 
does not fully understand the concept of probability or has probability 
preferences, then the subjective probabilities indicated by him for in- 
differences between the gamble and the certain event may not correspond 
to objective probabilities of the same numerical magnitude [7, 26]. 





separate task from deriving a utility function for monetary outcomes. Therefore, it is 
important that subjective probabilities should not be confounded with utility. 
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Modified von Neumann-Morgenstern model 


The N-M model can be modified by asing neutral probabilities—that is, 
p = (1—p)} =0.5—to overcome bias Jue to probability preferences. 

The subject is presented with the gamble of equally likely outcomes 
x, and x, for which utilities are arbit-arily set. An amount x, is deter- 
mined so that the subject is indiferen- to taking the gamble EI Xa; P, 
(1 — p)] or obtaining the certain outcome x, so that 


).5u(x_) + 0.5u(2,) = u(x), 


where x; > X2 > An, Once tke utility of x, is determined, the utilities of 
other outcomes are determined in a simil_r manner. 

Although this methed overcomes bias cue to probability preferences, it 
is still open to criticism because the sukject is asked to choose between a 
risky and a certain outcome. If the subpct has any utility (disutility) for 
gambling, his decision—anc hence ths point of indifference—will be 
biased. 


Ramsey model 


The Ramsey model overcomes both cziticisms of the N-M model. Ethi- 
cally neutral probabilities are used so tLat there is no bias due to proba- 
bility preferences. Also, the subject has to choose between two gambles so 
that there is no bias if a subject has a utility (disutility) for gambling. 
Davidson, Suppes, anc Siegel adopted be basic form of the model sug- 
gested (but never used) by Ramsey [£3] to conduct their experiments 
[4]. The procedure used here is a slight modification of theirs. 

Assume that a utility funcion is to t2 estimated for money outcomes 
over the range a to g, where ¢ > g. The questions following the model are 
framed as decision problems against Nature in the form of a single-person 
game. For example, game 1 is framed as follows: 














Ay Ag 
Kë a b 
So d C 


Outcomes a, b, and c are set, with a > E > c. By direct questioning, out- 
come d is varied until the scbject is incitferent between actions A, and 
A». Since A, = A, in preferer.ce, then 


ula) + u(d) = u(L) + u(c). 
Therefore, at indifference the utility interval a to b is equal to the utility 
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interval c to d: 
u(b) — u(a) = u(d) — u(c). 


The utility interval a to b is arbitrarily set. Game 2 is then constructed 
in a similar fashion for given outcomes b, c, and d, so as to determine 
the amount e such that 


u(c) ~ u(b) az —u(d). 


The utility interval b to c is arbitrarily set. The relationship between the 
utilities determined so far is shown in Figure 1. If the process used in 
games I and 2 were continued, two separate, disjunct utility scales would 
be constructed, each based on the arbitrarily assigned utility interval in 
the initial two games. To relate these scales, game 3 is constructed for 
given outcomes b, d, and e, so as to determine a new value of a, called 
a’, such that À ` 


u(b) — u(a’) = u(e) — u(d). 


The utility interval a’ to b is equivalent to the utility interval e to d, and 
therefore b to c. The procedure used in the first two games is recom- 
menced, using the new utility interval a’ to b; that is, a new outcome d’ 
is found by forming game 4 with a’, d ~ c, b. The next game determines 
a new value, e, that is, game 5, b, e’ = c, d, followed by game 6, c, f = 
d, c, where f is the outcome determined for indifference.? The process 
can continue for as many games as are required by the number of points 
on the utility functions. The relations between the utility intervals for a 
series of seven games are shown in Figure 2. Since the utility interval 
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Figure L The relationship between utilities of games 1 and 2 
° The symbol ~ indicates 0.5u(a') + 0.5u(d’) = 0.5u/c) + 0.5u(b) for game 4, 
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Figure 2. The relation between utility intervals. The broken line þe- 
tween d and e of game 3 indicates these outcomes are the 
same as those of d and e of game 2 and hence have the same 
utility interval. The utility interval is also the same as d’ to e’ 
but the outcomes may be different. 





for b to c is set arbitrarily and all other utility intervals are equal to this 
one, the utility value attached to every other outcome can be determined. 


Fodder Reserve Problem and the Empirical Study 


In May 1965, a questionnaire was mailed to 72 wool producers in 
northern New South Wales, Australia—a region which at the time was ex- 
periencing its worst recorded drought. One question was ap open-ended 
one asking what the farmers thought would be their most difficult prob- 
lem in coping with the drought. Almost without exception, the answers 
given by the 45 farmers who completed the questionnaire raised the prob- 
lem of how to make decisions under the uncertain conditions which pre- 
vailed. The 45 farms were stratified into six categories on the basis of 
property size and stocking rate. One farmer from each of these categories 
was randomly selected and asked to participate in a more detailed study 
of “how farmers make decisions.” 

Utility functions were derived for each of these six farmers and tested 
against decisions which they made for an operational decision problem. 
To encourage farmers to take this operational decision problem seriously, 
the problem was cast in the framework of one of the most pressing prob- 
lems raised by farmers during the drought, namely the amount of fodder 
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reserve which should be carried. By keeping the number of participants 
small and by casting the study in a realistic and important decision con- 
text, we found it possible to evaluate the hypotheses of the study in 
greater depth. 

The main hypothesis of the study was that farmers’ operational deci- 
sions are more consistent with a criterion of minimizing expected disutil- 
ity (maximizing expected utility) than with the criterion of minimizing 
expected costs (maximizing expected returns). A subsidiary hypothesis 
was that useful utility functions could be derived under field conditions. 
The three alternative models outlined above were used to derive the util- 
ity functions and thus permit a comparison of the relative feasibility and 
suitability of these models under field conditions. 

Another hypothesis of the study was that, if utility functions are to 
serve as a guide to the decision maker, they must be derived at each point 
in time at which decisions are made. For this reason, the study was con- 
ducted in two stages, approximately a year apart, thus providing an op- 
portunity to observe the effect of time on farmers’ decisions and their util- 
ity functions. 


Fodder reserve model 


The model used to describe the fodder reserve problem is a simple in- 
ventory one developed by Officer and Dillon [21], which generates ex- 
pected costs and the standard deviations of cosis for discrete amounts of 
reserve. During the first visit to each of the subjects, the fodder reserve 
model and its advantages were explained. Values for the parameters of 
the model were collected from each subject and a fodder reserve program 
- was determined for each of the subjects’ farms. Together with these 
farms, fourteen other farm situations were programmed for fodder re- 
serves. An example of these fodder programs is given in Table 1. Each of 


Table 1. Sample fodder reserve program as presented to farmers 


The actual cost of the reserve 
will fall in this range 70 
percent of the time? 


Expected cost of this 


Months of fodder reserve Se 
reserve 








0 £899. £372-1 ,426 
1 812 . 285-1 , 339 
2 859 390-1328 
12 1,631 1, 236-2, 208 





e The expected cost of the reserve is comprised of the following components: acqui- 
sition cost, penalty cost due to a feed shortage, salvage value, opportunity cost of funds, 
and the probabilities of a feed shortage. £ Australian is approximately $2.25 U. S. 

7 b Ber range represents about one standard deviation about the mean for a normal 
istribution. 
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the six farmers was confronted with the programmed situations and asked 
to make a decision on the level of reserve which he would keep in each 
case.* 


Estimation of utility functions 


Subsequent to the presentation of the fodder reserve programs, two 
evenings approximately a week apart were spent with each of the six sub- 
jects determining utilities. Utility functions were derived for each subject, 
using the three models of utility measurement described above. The form 
of the questions for each model was carefully explained to the subjects, 
and it took from half an hour to an hour to derive utilities for each model. 
If a subject’s interest in the questions started to wane, then a break was 
taken and either supper was served or a general discussion, not specifically 
related to the study, was opened up before returning to the questions. 
Through this approach, subjects were encouraged to give their full atten- 
tion to the -decisions, both to achieve consistency® and to be sure that 
their decisions were made with full consideration of the possible out- 
comes. 

All of the questions involved in the models were presented to subjects 
on cards. The questions were framed in terms of single-person games 
against Nature? All probabilities were stated in frequency terms or as 
equally likely events.” 

An equation was fitted to each set of utilities derived by each model, 
with monetary outcomes as the independent variables. The form of func- 
tion fitted was determined, first, by graphing the utilities for various 
money outcomes and drawing a freehand curve through the observations 


*Each farmer faced between 10 and 19 fodder reserve programs. As the first 
stage of the study progressed, fodder progams which gave a better test of farmers’ 
decisions were developed, so that not all farmers encountered the same programs, 
In the second stage, the best 10 programs were selected and all farmers made deci- 
sions on the same set of programs. ` ; 

* Any obviously inconsistent answers were returned to the subject and he was asked 
whether this was really the decision he intended to make. There were few such 
inconsistencies, however, and they were usually corrected once the problem was 
re-presented. 

° All questions were explained in such a way as to imply a fodder reserve context 
because keeping fodder r2serves may include other virtues not accounted for in the 
mean and standard deviation of the different fodder reserve levels. A subject was 
told that each decision he made related to policy ,for the next 12 months; thus his 
customary wealth was taken as the voint of origin for his utility function. The stock- 
ing rate and the costs of fodder are likely tc vary, so the decision problem will 
change each year. Consequently, the subject was told that he had no opportunity to 
“average out” over a number of years: that, for example, a particular course of 
action might result in costs of either 2200 or £400, and although this action had an 
expected cost of, say, £200, he would never realize this amount because he would 
have no opportunity of taking this particular course of action, with the same conse- 
quences, over a number of years to average the actual costs. 

"For further details of ihe methods of presentation and derivation, see Officer [20]. 
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and, second, by using linear, quadratic, and cubic functions fitted to the 
observations by regression analysis. The form of the function chosen was 
initially based on the freehand curve and then evaluated further by using 
F ratios, error sums of squares, and R? values. The method used selected 
that form of function which was most suitable in terms of the subject's 
choices, rather than that which was desirable on statistical grounds alone, 
although the two are not incompatible [20]. 


Predicted versus actual decisions 


To obtain predictions of a farmer’s fodder reserve decisions from his 
variously estimated utility functions, it is necessary to show the relation- 
ship between the utility function and the mean-variance form of the fod- 
der reserve problems. This relationship is shown for a quadratic utility 
function by the expected utility equation 

E(U) = bE(x) + eV + cE(x)?, 
where 

b > Qand c > 0 are constants, 

E(x) is the expected outcome, and 

V is the variance. 

This relationship can be depicted by the fies dimensicnal diagram 
shown in Figure 3. This figure describes the utility surface for param- 
eters E(x) and V. The expected utility of any decision with E(x) and 
V falling within the range specified by the scale must lie on this surface. 
The criterion of maximization of expected utility selects the act, from a 
set of possible acts, which falls on the highest feasible point on this sur- 


Iso-utilify curve 










Utility (U) Expected outcome 


E(x} 





Iso-utility curve 


(projected) à Variance (V) 


Figure 3. Three-dimensional representation of the relationships among 
utility, outcome, and variance 
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fac2; that is, the expected outcome of this act lies on a higher iso-utility 
curve than the expected outcomes of alternative acts. The three-dimen- 
sional diagram can be projected into tke more familiar two-dimensional 
expected outcome-variance (E-V) ind-ference system as shown by the 
projected iso-disutility curves in the E-V plane of Figure 4. 










O 
Lä i 
Expected Opportunity set 
Cost : 2 
DecreGin 
E(x) disutili y a i 


‘\ Iso- disutility curve 





o Variance (V) 


Figure 4. An E-V indifference system for costs and an investment 
opportunity set for a fodder zeserve program 


Predictions from utility functions 


The expected utility of each possible act (level of fodder reserve) is 
estimated and the act with the maximum expected utility® is the predicted 
decision. When the individual's utility “unction is a quadratic, the ex- 
pected utility of each act is estimated by ase of the equation above. 

When the decision maker’s utility function is cubic,® the expected util- 
ity of an investment which has an expecced return E(x) with a variance 
V is given by the following equation: 

E(U) = bE(x) + eV + c[E(x)]? + d{8V - E(x) + [E(x)]*}. 


$ The fodder reserves were stated in terms of costs; the utilities were estimated 
for costs: that is, disutility was estimated as a fanction of costs. Therefore, the actual 
criterion of decision is minimization of expected disutility. However, for ease of 
exposition, we will discuss the criterion in terms of expected utility. 

°In the derivation of E(U} for a cubic utiFty function, the third moment about 
the mean, skewness, enters the expression. Hewever, because the variance of the 
expected cost of a level of fodder reserve was expressed for a normal distribution, 
the degree of skewness is z2ro and hence can Fe dropped from the E(U) equation. 
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Specification. of accuracy of the predictions 


In each of the fodder programs, it was specified that there were 13 per- 
missible levels of reserve (investment), numbered 0 through 12, indi- 
cating the number of months of fodder reserve. For each of these levels, 
the expected cost and standard deviation were specified. These parame- 
ters are substituted in the expected utility equations for each type of util- 
ity function, and the criterion of maximizing utility chooses that level of 
reserve which has the minimum expected disutility, since the programs 
were framed in terms of costs. The relationship between the E-V in- 
difference system for costs and the investment opportunity set for a fod- 
der reserve program is shown in Figure 4. l 

The decision implied by the decision maker’s utility function is at the 
point of tangency, point P, of the investment opportunity set and the min- 
imum iso-utility curve—this is the investment for “minimum expected dis- _ 
utility.” If point D is the decision maker's actual choice of investment, 
then one unit of error for the utility model would be indicated. The num- 
bers of units of error for each fodder reserve program for which the sub- 
ject gave a decision were averaged for each of the three utility functions. 
The average number of errors for each utility function served as the basis 
for judging the accuracy of predictions as well as a basis for comparison 
between functions.” 


Results 


The complete study consisted of two stages separated by a year. Some 
of the findings of the first stage were used as a basis for the second stage. 
A time lapse of a year was allowed so that the effect of time on both the 
farmers’ decisions and their utility functions could be studied. Because 
farmers make their decisions on fodder reserves annually, the two stages 
of the study were conducted at a time when the farmers would first be 
considering the next year’s fodder requirements. 


First stage 


Each of the six farmers faced between 10 and 19 fodder reserve pro- 
grams, each representing a farm situation. Their own farm situation was 
hidden amongst the programs on which they had to make decisions. We 
spent from one to two hours with each farmer in explaining both the 
problems and economics involved in keeping fodder reserves and the 
meaning of the expected costs and standard deviations of the fodder re- 
serve program. We asked farmers to make their decisions on the programs 


* This measure of error is in no sense absolute. It is merely a measure of relative 
accuracy. We could theorize about a more relevant measure, such as consequences 
to the farmer, but at this stage we are not in a position to estimate such measures. 
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only after we thought that they had a complete understanding of the 
problem. 

One of the subjects had such strongly held preconceived ideas about 
fodder reserves that it was impossible to get a sensitive test of utility anal- 
ysis within the designed framework. We spent three evenings with this 
farmer in an attempt to modify the format of study so that his decision 
could be used. Unfortunately, he would not consider holding fodder re- 
serves, even though the opportunity costs for not holding reserves were 
raised to their feasible limit. Utility functions were obtained from this 
farmer, but because of his attitude towards fodder reserves, the functions 
could not be tested alongside the fodder reserve model. Rather than de- 
vise another model (other than the fodder reserve decision), we decided 
to drop him from the study. 


Utility functions and predictions 


The utility functions derived for each subject, by use of the three mod- 
els, are shown in Table 2 


Table 2. The subjects’ utility functions 








Subject 
and Utility functions> R 
model? 
11 DU =1.3466118x —0 .0005616x?—0.0000001x? 0.997 
12 DU =0.6780515x-+-0 .0001214x? 0.998 
13 DU =0.52047663x —0.00004608x? 0.998 
21 DU = lineer function’? 0.999 
22 DU =lineer function : 0.971 
23 DU =0.40865088x —0.00005451z? 0.984 
31 DU =1 .09494028x-+0 .00062713z? 0.998 
32 DU =1.3707371x —0.0000657x? 0.998 
33 DU=0.60085112x—0.00015136x?+0 .00000004x? 0.999 
41 DU =1.9351493x —0.00003186x? 0.996 , 
42 DU =0.8179823x-+-0 . 0000604x? 0.998 
43 DU=0.52427426z—0.00005757x* 0.998 
51 DU =1.12629762x — 0 .0005337x?-+-0 .0000001x? 0.996 
52 DU =1.486854x+-0.002904x? 0.992 
53 DU =2 .9968986x-+0 . 0008333x? 0.997 





è The first digit indicates the subject; the second indicates the method used to derive 
utilities, where 1 is the N-M model, 2 is the modified N-M model, and 3 is the Ramsey 
model. Thus, 12 indicates the utility finction derived for the first subject by use of the 
modified N~M model, 

b The utility functions were derived for a range of costs from approximately £0 to 
£3,500. DU is the amount of disutility: that is, DU = —U; the x's represent the size of 
the costs. Approximately 19 observations were taken to derive each function. 

© The disutilities in functions 21 and 22 were linearly related to costs, so that the 
criterion of minimizing expected costs is equivalent to minimizing expected disutility— 
risk plays no part in the decisions implied by these functions. 
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The utility functions obtained from subjects (with the two exceptions 
of functions 21 and 22) were nonlinear. The high R? of all the fitted func- 
tions is attributable to the suitability of polynomials for fitting the data 
and to the relative consistency (relative to the sums of money involved) 
of all the subjects in indicating choices for the simple games. 

The figures in Table 3 give the average units of error between the 
farmers’ ‘decisions on fodder reserves and the results of using the criteria 
of (a) minimizing expected cost and (b) minimizing expected disutility 
with three different models. 


Table 3. Decision accuracy of the medels* 





Minimizing Minimizing expected disutility with three models 
Subject expected en WE Ed 
cost N-M Modified N-M Ramsey 
1 0.684 1.211 0.316 1.000 
2 0.286 0.286 0.286 0.927 
3 0.167 0.167 0.250 0.167 
4 0.154 1.231 0.000 0.385 
5 - 1.850 2.300 1.000 1.200 
Average error 0.628 1.039 0.390 0.726 





* The figures in the body of the table are average unjts of error per fodder reserve 
program, a unit being one month’s supply of fodder. 


The utility function of each subject, as implied by his decisions on fod- 
der reserves, had increasing marginal disutility. All subjects were there- 
fore to a greater or lesser degree risk everters. The criterion of minimizing 
expected cost, if not coincident with the farmers’ decision on fodder re- 
serves, always selected a plan with a greater variance than that selected 
by the farmers. Therefore, if the assumption is true that farmers made 
their best decisions for the fodder reserve programs, then the utility func- 
tion of money-over the range of costs involved in fodder reserves should 
show increasing marginal disutility throughout. 

The criterion of minimizing expected disutility, where the utilities v were 
derived by method 2 (modified N-M model), was superior to the crite- 
rion of minimizing expected cost. The utility functions derived by use of 
the modified N-M model for subjects 1, 4, and 5 were of the type implied 
by their decisions on fodder reserves. The function for subject 2 was lin- 
ear. Subject Ze utility function (that is, 32) showed decreasing marginal 
disutility, which implies a risk preference over the range, although the 
rate of decreasing marginal disutility was slight, hence the small number 
of errors. Contributing to the few errors made by this function were the 
types of fodder reserve programs shown to subject 3. This subject was the 
first tested, and at that stage the sensitivity of the plans in some of the 
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programs to risk was not high, a feature that was corrected for tests on ` 
the other subjects. 

The N-M model gave the worst results of all the methods. This sug- 
gests the subjects had difficulty in correctly using probabilities, even 
though the probabilitizs were expressed as frequencies in this study. 
Grayson [10] and Anderson [1] have commented on the problem of using 
probabilities in the N-M model under field conditions. It is difficult to 
determine precisely what factors contribute to this apparent misuse of 
probabilities. It could have been due to probability preferences and/or 
the inability of subjects to use basic elements of probability calculus. The 
time required for teaching subjects how to handle probabilities correctly 
encourages the use of other models in field studies. 


Second stage 


The same five farmers were involved in the second stage of the study. 
The aims of this second stage were to make another comparison between 
the criteria of utility maximization (minimization of expected disutility ) 
and profit maximization (minimization of expected costs). Two methods 
were used to determine utilities—the Ramsey model and the modified 
N-M model, both with ethically neutral probabilities. The results of the 
two methods were compared to determine whether one model was clearly 
superior to the other. The effect of time on the subjects’ utility functions, 
in perticular the degree of risk aversion, was also examined. 


Fodder reserve decisions 


Ten fodder reserve programs, each representing a different farm situa- 
tion, were selected from 19 programs used in the first stage. The meaning 
of the programs was explained in the same manner as in the first stage. 
The farmers were asked to decide on a particular plan for each program 
as though they were making the decision for their own farms. 


Utility functions and predictions 

The utility functions derived for the subjects, by use of both the modi- 
fied N-M model and the Ramsey model, are shown in Table 4. 

The decisions made by the farmers, together with the best prediction 
(the one closest to their decision) made by utility analysis, were marked 
on the fodder reserve programs and mailed to the farmers for their fur- 
ther consideration. Returning the results allowed the subjects to reflect on 
their initial decisions in their own time and negated any influence that the 
experimenter might have had on their decisions. 

The accuracy of utility functions in predicting the farmers’ decisions 
before the decisions were reconsidered is shown in Table 5, and their ac- 
curacy after these decisions were reconsidered is shown in Table 6. 
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Table 4. Utility functions for subjects 











Subjects Function R 

and model ` ; 

GEES 
12 DU =4.651592x+0 .0044781x? — 0 . 0000009x? 0.999 
13 DU =0.77160942x+0.00013491x? 0.998 
22 DU = linear 0.999 
23 DU =0.78333569x+0.00010586z? ` 0.999 
32 DU = 0 .6944732x+0 .200463x? — 
33 DU =0.2094875x+0 .0038317x? 0.998 
42 DU = linear : 0.997 
43 DU = 1.01909165x— 0 .00006392x? 0.998 
52 DU =3.1197489x +0 .0040217xz? 0.988 
53 DU =0.4708493x +0 .00032314x? 0.998 


® It was difficult to get a function to fit accurately a section of the observations of 
utility for 32. This lack of fit caused large errars. To solve the problem, additional obser- 
vations were interpolated from the freehand curve in the region of poor fit. 


Table 5, Absolute errors before reconsideration of decisions* 








Minimized 
Subject expected Modified N-M model] Ramsey model 
cost . 

1 7 14 5 

2 8 8 9 

3 6 8 7 

4 8 8 5 

5 12 8. 6 
Errors per model 41 46 > 32 
Average error? 0.82 0.92 0.64 


8 The figures in the table are units of error. 
b Average error is the error per subject per fodder reserve program. There were ten 
programs. 


Table 6. Absolute errors after reconsideration of decisions* 








Minimized l 
Subject expected Modified N-M model Ramsey medel 
cost 

1 4 13 2 

2 3.5b 4 4 

3 10 4 3 

4 4 4 1 

5 14 5 3 
Errors per model 35.5 30 f 13 
Average error 0.71 0.60 0.26 





a See footnotes to Table 5. 
b A decision indicated by this criterion was indifferent between twa levels of fodder 
reserve; since the subject chose one of these levels, the error was taken as half of one unit. 
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All subjects changed some of their initial decisions to correspond with 
those made by utility analysis, where the two decisions differed. All the 
reasons given for a change were judged to be rational [20]. 

Similarly, most of the reasons for not wanting to make a change were 
apparently rational, although it is implied that the farmers were being 
slightly inconsistent relative to their tested utility function. There were a 
couple of cases in which the reasons for not wanting to make a change 
were obviously inconsistent with their other decisions. It is likely that 
these inconsistencies could have been eliminated had they been pointed 
out to the subjects concerned. 

After comparing the results given in Tables 5 and 6, we conclude that 
many of the apparent errors made by the utility models in the first stage 
of the study may have been due to inconsistencies in the subjects’ deci- 
sions on the fodder reserve programs. The importance of being able to 
have some check on a subject’s decisions, even for comparatively simple 
problems, is demonstrated, although in this stage of the study none of the 
corrections made by the subjects to their initial decisions were great. Util- 
ity analysis with the Ramsey model was superior to that with the modified 
N-M model. Subjects appeared to find it easier to make choices for the 
questions used in the Ramsey model. However, the Ramsey model re- 
quires more work on the part of the experimenter than the modified N-M 
model in deriving utilities. 

Utility analysis with 2ither model was superior to the criterion of min- 
imizing expected cost. In fact, utility analysis with the Ramsey model 
gave accurate predicticns 76 percent of the time. The criterion of mini- 
mizing expected cost gave accurate predictions only 58 percent of the time. 
Also, when the latter criterion gave a wrong decision, the wrong decision 
had a greater degree of error than a wrong decisicn given by utility anal- 
ysis. 


Comparisons of utility functions and decisions over a period of time 


A utility function is a summary of an individual's E-V indifference sys- 
tem. The significance of this system is that it describes the way in which a 
decision maker discounts expected outcomes for the risk involved in those 
outcomes (Fig. 4). The slope of an E-V indifference curve (iso-utility 
curve) provides an index of the decision maker’s risk aversion. For posi- 
tive sums of money, the greater the slope, the greater the degree of risk 
aversion at that point (local risk aversion). The slope of an E-V in- 
difference curve derived from a quadratic utility function is 


dE(x)/dV = of [b + 2cE{x)]. 


2 Pratt [22] gives the ratio of the negative of the second derivative to the first 
derivative of the utility furction as a measure of local risk aversion; the measure is 
directly proportional to the slope of an E-V curve. 
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The slope of an E-V curve as an index of risk aversion has the follow- 
ing properties: (a) invariance for linear transformations of the utility 
function (thus, it does not involve interpersonal comparisons of utility) 
and (b) a measure of local risk aversion. If global inferences about risk 
aversion are to be drawn, the utility function must have constant marginal 
utilities. When this condition does not hold, if comparisons of risk aver- 
sion are to be made over a range of outcomes (risk aversion in the large), 
the slopes of the individuals’ E-V indifference curves must be measured 
at a number of loci. If the same order of ranking between individuals 
holds for the measure at each locus, then a categorical statement can be 
made about relative risk aversion over the range tested. If the order of 
ranking changes, or the indifference curves change direction over the 
range, then statements about relative risk aversion can be made only with 
reference to specific outcomes in the range. 

The measure permits interpersonal comparisons of risk aversion, that 
is, comparisons between individuals of predictable behavior, and also 
comparison of an individual's risk aversion—and his utility function— 
over two time periods. Table 7 gives the local risk aversion for the two 
stages of the study as about £800, which also reflects risk aversion in 
the large over the range £0 to £3,500.” 


Table 7. Local risk aversion at £800 in the two stages of the study* 


' Subject First stage Second stage 
1 0.139 0.137 
2 0.000 A 0.111 
3 — e 0.605 
4 0.066 —0.076 
5 0.474 0.327 


2 The negative sign is dropped from the slope. The figures in the table are from the 
original calculations multiplied by 1,000. 


- These estimates of risk aversion were based on the utility functions de- 
rived by the modified N-M model for the first stage and the Ramsey for 
the second stage. Subject 3’s risk aversion is not shown because the modi- 
fied N-M model gave a completely misleading utility function for the 
subject in this stage. 

By comparing the changes in decisions made on those fodder reserve 
programs which appeared in both stages of the study with those made by 
the utility functions, we found that the utility functions accurately re- 
flected the direction of change in the subject's attitude to risk on fodder 
reserves [20]. As one would expect, these changes in attitude towards risk 


"The ranking of local risk aversion was tested at a number of loci and found 
invariant over the range. 
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are demonstrated by the degree of risk aversion given in Table 7. The 
magnitude of change was not accurately reflected by the utility functions. 


Conclusions and Implications 
- The conclusions arrived at from the empirical study are as follows: 

I. The most commonly used method for deriving utilities in empirical 
studies, the N-M model, was found inadequate when compared with al- 
ternative models. The deficiency of the model in this study was attributed 
to the difficulty which subjects had in consistently assessing the frequen- 
cies used in the model. This deficiency had been noted, when probabili- 
ties are used, by other authors [18]. The persistence with which research- 
ers working with utility analysis have adhered to the N-M model is possi- 
bly one of the reasons for the lack of confidence in utility analysis as a 
method of risk analysis. . 

2. Both the modified N-M model (with ethically neutral probabilities) 
and the Ramsey model (a slightly modified version of the model used by 
Davidson, Suppes, and Siegel [4] ) gave the most accurate description of 
the farmers utility functions, as reflected by the decisions using these 
functions.* Although rone of the subjects showed any apparent utility 
( disutility) for gambling, it is postulated that because gambling bias is 
likely to occur, the Ramsey model is theoretically superior. Also, the 
choice between two risky outcomes used in the Ramsey model is a more 
realistic approach than the choice between a risky and a certain outcome 
used in the modified NM model The farmers were, on the whole, 
more responsive to and showed a greater appreciation of the procedure 
used in the Ramsey model, although this advantage was to some extent 
offset by the extra questions thet have to be framed in using the model. 
Overall, we conclude that there was little difference between the two 
models in this study. 

3. The study showed that even for the small amounts of money in- 
volved in the operational decisions of fodder reserves, farmers had mtonlin- 
ear utility functions. The usefulness of utility analysis as a decision-mak- 
ing aid was clearly demonstrated in the second stage of the study. The 
advantage of having a reference decision based on farmers’ utility func- 
tions (preferences) was illustrated by the number of decisions which the 
subjects changed when confronted with their original decisions and those 
made by utility analysis. Where the two decisions were different, subjects 
invariably changed, for apparently rational reasons, to the decision made by 





"7 The poorer results of the Ramsey model in the first stage, compared with those 
in the second stage, were attributed to the lack of experience with the model at 
that time. 

* Although insurance decisions involve the choice between æ risky and a certain 
outcume, there are few such decisions made by farmers. The common management 
decis‘ons more closely approximate the situation cf choice between risky alternatives. 
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utility analysis. Thus, we conclude that even for simple decisions, such as 
level of fodder reserve, farmers can be inconsistent and that utility analy- 
sis permits detection of these inconsistencies. The predictive accuracy of 
utility analysis in the simple decisions, where there is a high probability 
that subjects reveal the correct ordering of their preferences, suggests that 
utility analysis can be used for complex decisions where there is no other 
check on the correct ordering of preferences: thus, we are in a position to 
make tentative recommendations for the use of utility analysis as an aid to 
complex decision making. ` 

4, Over a period of a year, it was found that farmers’ decisions on fod- 
der reserves, as well as their utility functions, did not change radically. 
The same situation may not exist for decisions involving larger amounts of 
money. One subject (subject 4) changed from risk aversion to risk prefer- 
ence, which was explained by his going into debt to such an extent that 
his equity decreased by 20 percent over the period of the drought. 

A question which must arise is, To what extent are the inferences 
drawn from this study generally applicable? The number of participants 
in the study was small—five farmers. These farmers were randomly se- 
lected from a stratified group of 45 farmers. There had been no personal 
contact with any of the subjects before they participated in the study. 
There was no indication that this sample of subjects was atypical of the 
district—or of any other group of Australian farmers invclved in a com- | 
parable enterprise mix. Thus, we conclude that until there is any contrary 
evidence, the benefits of using utility analysis, as found in this study, must 
be accepted as a guide to the general applicability of utility analysis. 

Some skill is required in using utility models. It is not sufficient to con- 
struct the questions as one might for a census form. The interviewer must 
have the confidence of the farmer and the ability to convince him of the 
seriousness of the questions. The questions must be put with speed, so 
that the subject does not become bored, but without haste, which might 
confuse him. This means that the person using utility analysis must be fa- 
iniliar with the models and the questions. 

The study has shown that utility analysis can be more successfully used 
than conventional economic analysis in making risky decisions. Nonethe- 
less, there are valid criticisms of the approach. The most important is the 
assumption that the decision maker's goals can be reduced to a single util- 
ity function of money. Georgescu-Roegen has pointed out that this over- 
simplification ignores the universal “irreducibility of human wants” [9]. 
The approach taken here has been essentially pragmatic. The nature of 
the decision problem used to test utility analysis was restricted to small 
amounts of money (consequences), in the specific context of fodder re- 
serves, so that the assumption of reducibility of wants was reasonably 
valid. Because it is unlikely that further research into the theory of utility 
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analysis is going to overcome the validity of such criticisms, it is postu- 
lated that the greatest returns to the theory will result from further field 
studizs. What is required at this stage is a more extensive testing of utility 
analysis on a broader scale and for more diverse decision problems than 
in this study. Results from research in this direction should give more de- 
finitive answers to questions on the extent of the usefulness of utility anal- 
ysis end also should uncover further practical techniques to augment this 
usefulness. 
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Estimates of Potential Effects of New Technology 
on Agriculture in Punjab, India* 


K. S. Mann, C. V. Moone, anp S. S. Joe, 


New high-yielding varieties of crops are now available in developing coun- 
tries. Their potential for improving food and fiber supplies is limited by the 
availability of inputs such. as fertilizer, irrigation, and pesticides. The effects 
of present, projected, and nonrestrictive supplies of fertilizer are estimated 
for Punjab State, India. Results indicate that large amounts are needed over 
and above current plan targets in order to maximize food output and farm 
incomes. Further, changes in price policy will be necessary to maintain 
production of crops where no improved-yield-potential varieties are avail- 
able. Uniform. allocations of scarce fertilizer supplies within a state will not 
maximize agricultural production and incomes. 


EW technology in the form of high-yielding crop varieties is rapidly 
becoming available in the developing nations of the world. Dwarf 
Mexican wheat, short-stemmed rice, and hvbrid millets are examples of 
technological improvements in varieties. In past five-year plans, the gov- 
ernment of India has placed heavy emphasis on the successful introduc- 
tion cf new varieties in a complete package of recommended agronomic 
practices. In the year 1966-67, high-yielding varieties were planted as fol- 
lows: 0.5 million acres of wheat, 2.5 million acres of rice, 0.8 million acres 
of hybrid corn, and 0.5 million acres of hybrid pearl millets.1 This acre- 
age, of course, when compared to the 125 million acres of cropland in 
India, is nominal. By the year 1970-71, India is hoping for 8.0 million 
acres of wheat, 12.5 million acres of rice, and 4.0 million acres of corn, 
millets, and sorghum. 

Punjab State, in northwestern India, has been one of the leading areas 
of India in the adoption and promulgation of the “package of practices” 
program [2, p. 265]. Farmer adoption of this new technology has been 
rapid; in fact, the existence of a black market in the new varieties of seed 
and in fertilizer indicates an unfulfilled demand for these inputs. 





5 This article is from a portion of the Ph.D. thesis of K. S. Mann [4]. This re- 
search was sponsored by The Ohio State University USAID Contract at Punjab Agri- 
cultural University. We wish to acknowledge the helpful comments of J. H. Snyder, 
T. R. Hedges, and G. W. Dean on an earlier draft. 
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The Problem 


Among the crops presently planted. by Indian farmers, however, there 
are many for which no recent improvements have been made in the ge- 
netic capabilities, primarily because of a lack of research. Cotton, pea- 
nuts, and the oilseeds are important crops in this group. Although a pro- 
cessing industry based on these crops has developed over the years in 
India and especially in Punjab, the future of such industry appears 
clouded because of a recent downturn in the acreage planted, especially 
to cotton [4]. 

Experimental plots and field demonstrations have furnished ample indi- 
cation that the high-yielding varieties of corn, wheat, millets, and rice, 
when cultivated under the recommended practices, produce much higher 
net returns per acre than the existing varieties under the same conditions.” 
They also produce higher net returns than cotton, peanuts, and oilseeds. 
This fact suggests disequilibrium and calls for a change in the crop mix in 
the future if farm incomes are to be maximized. l 

The successful adoption of new technology in a developing country ap- 
pears to be dependent upon the availability of certain vital inputs such as 
irrigation and fertilizer. Desirable adoptions will be speeded up by accu- 
rate advance assessment of probable effects of alternative programs. What 
is the potential effect which a complete adoption of the “package of prac- 
tices” program in Punjab might have on the total Indian food and fiber 
supply? What changes in individual farm incomes and cropping patterns 
would accompany such an adoption? What are the major bottlenecks 
which might prevent a rapid and complete adoption of this program? 
More specifically, to what extent is adoption of this program dependent 
on the supply of fertilizer? 

Objectives? 

The foregoing questions lead to the following specific objectives of this 
drticle: (1) to determine the existing cropping pattern of farms in each 
agro-climatic region of Punjab State; (2) to develop optimum cropping 
systems for typical farms of various sizes in each agro-climatic area, under 


alternative conditions of technology, fertilizer, and capital supplies; (3) 
to establish the potential aggregate effect in Punjab of the “package of 


1 Figures are from the Indian Ministry of Food and Agriculture, New Delhi, Direc- 
torate of Extension, Dec. 1965. 

? Fertilization and irrigation levels recommended for the new varieties are higher 
than for the traditional varieties of the same crop. 

It would have been desirable to include as objectives the determination of price 
relationships which would maintain current production levels of cotton and sugar- 
cane; however, computational facilities were not available. 
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practices” program in terms of cropping pattern, farm income, total pro- 
duction of food and fiber, and fertilizer use; (4) to determine the degree 
to which the rate of adoption of the total “package of practices” program 
depends on the availability of fertilizer. 


Procedure 


The state of Punjab was divided into ten types of farming regions 
based on the different agro-climatic conditions found by Singh and Johl 
[5]. Taking a large sample of the 12,891 villages in the state was finan- 
cially impractical. Instead, a conference of agricultural extension officers 
working throughout the state was convened, and a village typical of each 
of the ten regions was selected, on the basis of soils, irrigation facilities, 
markets, and progressiveness of the farmers. A complete enumeration of 
the operational holdings in each of the representative villages was made. 
Farms were then arrayed in ascending order by size and divided into 
three groups—large, medium, and small. On the basis of cumulative totals 
along the ogive curve, the farms included in the first one-third of the total 
acreage were classified as small farms, the second one-third as medium, 
and the last one-third as large. From each size-group, 5 farms were se- 
lected at random in each representative village, or 150 farms in all. For all 
ten areas, the average size of operational holding was 10.7 acres for small 
farms, 22.6 acres for medium, and 41.9 acres for large. 

These farms were surveyed. Typical farms for each size in each region 
were then synthesized. Budgets were prepared for the major crops grown 
on the typical farm in each size-group, under three conditions: (a) tradi- 
tional varieties with traditional production techniques, (b) traditional 
varieties with recommended production techniques, and (c) high-yield- 
ing verieties with recommended production techniques. 

Linear programming‘ was used to develop normetive production plans 
for each of the synthetic farms under different projected resource-supply 
situations. For the purpose of analysis, it was assumed that relative factor 
and product prices would remain constant for the period under study. Of 
course, large changes in product supplies and resource use from wide- 
spread adoption of the program could negate the results of the last as- 
sumption. This point will be considered following the aggregation of re- 
sults. 


*Linear programming to determine optimum farm plans in India has been in use 
for a number of years. For example, Johl and Kahlon [1] in their study of farms in 
Ludhiana District, Punjab, used this approach to study individual farm cropping pro- 
grams in order to recommend profit-increasing adjustments. The present study is, to 
our knowledge, the first attempt to aggregate production changes over a wide geo- ` 
graphic area in India. 
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Resource restraint 


The fixed resources on the synthesized farms consisted of land with its 
various capability groups, labor, irrigation facilities, capital, and rationed 
inputs such as fertilizer and pesticides. A certain portion of the total crop- 
land available on the farm was set aside for the draft animals maintained 
on the farm, and only the remainder was considered available for com- 
mercial crops. The use of this land was divided into the two growing sea- 
sons and again according to the land’s suitability to grow a given crop. 
The supply of irrigation water available during the hot season was used 
as a constraint; the supply of labor EES the two harvest and planting 
periods was similarly used. 

Fertilizer is an extremely scarce resource on Punjab farms. During the 
year 1965-66, the availability of nitrogenous and phosphatic fertilizers was 
only about 8.5 pounds and 0.8 pounds per crop acre. The government’s 
target is 37 pounds of nitrogenous fertilizer and 2.2 pounds of phosphatic 
fertilizer per acre by the end of the fourth Five-Year Plan (1970-71). 


Programming situations 


In order to estimate the impact of a new technology and the influence 
of the scarce resources on its adoption, we studied six assumed situations 
(Table 1). 


Table 1. Summary of characteristics of programming situations for 
Punjab farms 








Fertilizer | Land, labor, & | Capital 


Situation | Crop varieties Technology supply | irrigation supply | supply 


A Traditional Traditional 1966 level 1966 1966 


B Traditional and | Recommended | 1966 level 1966 1966 

. high-yielding 

C Traditional and | Traditional and | 1966 level 1966 1966 
high-yielding recommended 

D Traditional and | Recommended | 1970-71 1966 Unlimited 
high-yielding level 

E Traditional and | Traditional and | 1970-71 1966 Unlimited 


high-yielding recommended | level 





F Traditional and | Recommended | Unlimited 1966 Unlimited 
high-yielding ; 








Situation A.—In order to make a comparison with the present actual 
cropping pattern in the state, we programmed the typical farm resources, 
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using only the traditional technology and varieties, Fertilizer availability 
was restricted to the 19€6 supply level. Situation A was designed to see if 
and to what extent the existing production plans, farm income, and aggre- 
gate supply could be improved by reallocating the present resources among 
the various current enterprises, 

Situation B.—We included in Situation B both the traditional varieties 
and the high-yielding crop var-eties but used only the recommended level 
of technology. The traditiona: technology included in Situation A was 
excluded here in order to ascertain the extsnt to which the improved tech- 
nology could be utilized witk existing fertilizer supplies. The fertilizer 
restriction was set at the 1956 supply level. The objective of this situation 
was zo estimate the extent to which it wo dd be possible to make a com- 
plete switchover to the improved technology under existing resource sup- 
plies. This situation represents an extrems condition and is included to 
illustzate the present very low supply of fertilizer and the high rates of 
use of this input required to make the new high-yielding varieties profit- 
able. Practically and politically it is very unrealistic. 

Situation C.—This situation combined (a) traditional varieties grown 
under traditional technology. (Situation A) and (b) both traditional and 
high-yielding varieties grown under recommended technology (Situation 
B). The results for this situation indicate the extent to which traditional 
technology and improved technology must exist side by side, given the 
current level of resource supplies. 

Situation D.—In order to simulate cond.tions as they might be in 1970- 
71, at the end of the current Five-Year Plam period, we raised the fertilizer 
supply levels to the target levels for that yzar: that is, 37 pounds of nitro- 
gen fertilizer and 2.2 pounds cf phosphate per acre. We assumed, how- 
ever, that there would be no significant chenge in the land, labor, and irri- 
gation supply for the state as a whole. In this situation, as in Situation B, 
only "he recommended levels of fertilizer and agronomic practices were 
considered. This procedure would indicate the possible results of a forced 
switchover to the recommended technology (including the high-yielding 
varieties) by the end of the plan period, without any increase in resource 
supplies. 

Situation E.—As in Situatior. C, traditional varieties grown under the 
traditional technology and both traditional and improved varieties grown 
under improved technology were included in Situation E. Fertilizer re- 
mained at the projected 1970-71 level. The results for this situation indi- 
cate the extent to which the improved tecanology would have to coexist 
with the traditional technology et the end of this plan period. 

Situation F.—There is great uncertainty about additional fertilizer sup- 
plies after 1970-71, and it is extremely d'De dt to project specific quantities 

. to given dates. However, it was considered important to examine what 
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the ultimate food supply and resource use might be if fertilizer availability 
were no longer limiting, that is, if a small carry-over of fertilizer supplies 
were to exist at present price levels. In this situation, only crop activities 
at the improved level of technology were considered. All operating capital 
and fertilizer restrictions were removed. Ceteris paribus, the optimum 
cropping plans developed for each synthetic farm indicate the possible 
adjustments in the cropping pattern, the resultant changes in farm income, 
the total production of food and fiber, and the maximum quantities of 
fertilizer that could be profitably used in the state. 


Aggregation of data 


From the normative production plans calculated for the different syn- 
thetic holdings, the percentage of the total crop area of each farm which 
would be planted to each crop was calculated for each of the six assumed 
situations. An average percentage was then worked out for each crop in the 
state as a whole, based on the relative size of each of the agro-climatic 
areas delineated. On the basis of this average in a particular situation, the 
total acreage in the state for each crop was estimated. Production figures 
were estimated by using yield data collected from the survey and from 
conferences with university specialists working in the different areas. 


Results 
Situation A 


A comparison of the results of Situation A (programming results based 
on traditional technology and current resource supplies) with the actual 
cropping program of the state indicates a reasonably rational existing land 
use pattern (Table 2). The normative cropping pattern indicated a total 
cropped area for the state of 11.3 million acres, compared to an actual 
area of 12.6 million [1]. The difference can be partially explained by a 
lower intensity of land use in the programmed solutions due to an as- 
sumption that only irrigated land can be double-cropped, whereas, in ac- 
tual practice, a small amount of nonirrigated land, if there is enough rain, 

is also double-cropped. 
` The results found here are E to those of Schultz [6], who defines 
“traditional agriculture” as an agriculture in equilibrium, undisturbed by 
the presence of new technology. We do not believe that agriculture in 
Punjab fits this definition. However, the closeness of the results for the ac- 
tual situation to the optimum for this situation indicates that this equilib- 
rium is approximated in the aggregate as the state moves out of the tradi- 
tional stage. 

Feedgrains occupied a major part of the acreage in this situation as 
they do under actual conditions. However, the normative plans included d 
slightly more oilseeds and sugarcane than are grown in actuality. Cotton 
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acreage was lower in the programmed solution, although it was still a 
very important crop in the cotton-growing region of the state. Farm in- 
comes under the normative solution were only slightly higher than in- 
comes budgeted for the sample farms based on their actual cropping sys- 
tem. 

Under the existing technology, nitrogenous fertilizers constituted the 
major restraint. The use of phosphatic fertilizer in the form of super- 
phosphate was not very common, according to the farmers interviewed; 
however, its introduction has been fairly recent. The normative solutions 
for this situation used the entire quantity of nitrogenous fertilizer avail- > 
able. 


Situation B 


Throughout India there is a great deal of enthusiasm over the new 
high-yielding crop varieties and a strong desire to extend them to the 
farmers as rapidly as possible. In the progressive agricultural areas, the 
demand for improved seed has reached a point where farmers are willing 
to pay large premiums for a small seed sample. Agronomic and economic 
studies have shown, however, that if improved seeds are not accompanied 
by higher levels of fertilizer, pesticides, and irrigation, there is a strong 
possibility that farm income will decrease instead of increasing. 

Situation B was designed to discover what might happen if there were 
a forced changeover to the improved technology without a commensurate 
augmentation of farm resources. Therefore, only crops grown under im- 
proved technology and agronomic practices were considered in this pro- 
gram. Land, labor, capital, and fertilizer were set at the present level of 
availability. 

The solutions to these programs indicated that forcing immediate com- 
plete adoption of the recommended technology would cause a severe mis- 
allocation of resources with a concomitant decrease in farm incomes 
throtghout the state. Food grain acreage would drop from 64 percent of 
the total cropland to about 44 percent. The acreage planted to wheat 
(Punjab’s most important crop) would all but disappear (Table 2). Only 
those crops which used small amounts of fertilizer would be grown, and 
large areas would remain idle. The intensity of land use would drop from 
the present level of 133 percent to about 58 percent, so that 42 percent of 
the land would go unused the year around. 

Average returns over variable expenses per acre would drop from about 
Rs. 388 ($51.73) to about Rs. 172 ($22.93). In this situation, available ir- 
rigation would be underutilized during the normal peak periods. Solutions 
to the programs favored nonirrigated crops because of their low require- 
ments for fertilizer. The normative cropping plans used all of the avail- 
able nitrogen fertilizer. 
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It would appear from the solution for this situation that an immediate 
complete switchover to the recommended technology at this time would 
hinder the Indian government in moving toward its goal of self-sufficiency 
in food. Further, with the present availability of fertilizer, adoption of 
the high-yielding varieties would reduce total farm incomes. The analysis 
of this situation may provide a partial explanation of why farmers 
throughout the state have not completely adopted the recommended 
package of practices. 


Situation C 


From the previous situation, it appears that at the present time the tra- 
ditional technology must exist side by side with the improved technology. 
Situation C, therefore, was designed to indicate to what extent this coex- 
istence must occur with the current level of input availabilities. 

The total cropped area under the conditions of this situation would be 
about 11.1 million acres, compared to the actual acreage of 12.6 million. 
The difference would result chiefly from a decrease in the acreage of food 
grains, but a drop wouid also cccur in cotton and sugarcane acreage 
(Table 2). Under this set of assumptions, the cropping intensity was 115 
percent. This is almost twice the intensity found in Situation B but still 
about 18 percent below the actual intensity. 

The increased intensity of land use over Situation B would bring a 
commensurate rise in farm incomes. Average returns over variable ex- 
penses per acre would be considerably above Situation B and slightly 
above (Rs. 27.00 or $3.6¢) the budgeted farms included in the survey for 
this study. 

Fertilizer would be, as expected, the factor most limiting to increased 
production in this situation. The normative plans used the entire amount 
of nitrogen and phosphorous available in all the agro-climatic regions of 
the state. Although it would be possible for some of the land to be shifted 
to crap enterprises using the recommended technology, the bulk of the 
land would remain under the traditional technology—a better alternative 
than allowing the land to remain idle because of the shortage of fertilizer. 


Situation D 


The situations analyzed thus far have restricted fertilizer and other 
scarce inputs to presently available quantities. However, during the pres- 
ent Five-Year Plan, efforts are being made to increase the fertilizer pro- 
duction capacity of the country in both the public and the private sectors 
of the economy. Plan targets for the crop year 1970-71 are 37 pounds of 
actual nitrogen and 2.2 pounds of actual phosphorous per acre of crop- 
land in the state of Punjab. To assess the impact of these expected higher 
resource levels and to simulate conditions that might prevail at the end of 
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the current Five-Year Plan if a complete changeover to the recommended 
levels cf fertilization and other practices were made, we calculated norma- 
tive solutions under the following conditions: Labor, land, and irrigation 
were set at the current levels. The cash restraint was removed and fertilizer 
levels were set as indicated above. 

Normative cropping patterns calculated under these conditions indi- 
cated a total crop area for the state of 11.2 million acres, which would be 
still somewhat below the present level. Food grains would increase in pro- 
portior. to the total to about 5 percent above the present level. Cotton 
acreage would decrease most, with only about one-third of the current 
acreage being planted (Table 2),.Land use intensity would be about 116 
percent, which is still below the existing level. However, this intensity, 
which is considerably. above the, results of Situation B, indicates quite 
clearly how essential increased fertilizer supplies will be to a rapid adop- 
tion of the new technology. Even at the 1970-71 level of availability, fer- 
tilizer will constitute the principal restraint to production and land use. 

Net farm incomes in this situation would increase to a considerable ex- 
tent at current price levels. The increased supply of fertilizer would allow 
‘net returns to increase to Rs. 617 ($82.26) per acre, compared to actual ` 
returns of Rs. 388 ($51.73). The productivity of fertilizer at this point 
would still be quite high. 

In almost every region of the state, all available fertilizers would be 
used. Normative cropping plans indicate that in this situation, the fertil- 
izer supply would be a critical input and would exert an even stronger 
influence on cropping patterns at the end of the fourth Five-Year Plan in 
Punjak. Even at the increased level of fertilizer expected by the end of 
the plan, the normative plans included planting only about 10 percent of 
the cropland to the new high-yielding varieties. The remainder would be 
planted to existing varieties, but recommended agronomic practices 
would be followed. 

Production ‘estimates for this situation emphasized the high productiv- 
ity of fertilizer on food grains. Output of food grains in Situation D was 
calculeted to be almost double the actual output in 1964-65. Cotton, on 
the other hand, because of the sharp decline in acreage, would reach only 
90 percent of current production. 

Situation E 

Conditions comparable to those likely to prevail at the end of the cur- 
rent plan period were assumed in Situation E. Crops ccnsidered were 
grown under traditional as well as improved technology and included the 
high-yielding varieties. Fertilizer supplies were assumed to be the target 
levels for the year 1970-71, as in Situation D. Under these conditions, as 
in Situation C, some estimate can be made to indicate the degree to 
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which traditional technology must be retained alongside the recom- 
mended technology and high-yielding varieties. 

Total cropped area in this sitvation was estimated at 13.4 million acres, 
compared with the current figure of 12.6 million acres. The area planted 
to food grains would be 8.69 million acres, compared to 8.0 million in 
1964-65 (Table 2). Acreage increases in Situation E over those in Situa- 
tion D are primarily due to allowing crops grown under traditional tech- 
nology to come into the program. Cotton acreage would be higher than in 
Situation D but would still fall below the 1964-65 levels. The intensity of 
land use would be 139 dercent, which is higher than in any of the other 
situations studied thus far and higher than the present actual intensity of 
use. In areas with a higher proportion of irrigated land, the intensity of 
land use would be comparatively higher. 

Production and incomes would increase with the greater utilization of 
improved technology and a higher land use intensity. The aggregate esti- 
mate of food grains under this situation was 8.5 million tons, compared to 
the 1964-65 production cf 4 million tons. Average returns over variable ex- 
penses per acre would rise to Rs. 745 ($99.33), which is nearly twice the 
existing level of income. 

The normative production plaze under this set of conditions did not in- 
dicate that the presently available irrigation supplies would be unduly re- 
strictive in 1970-71. However, it must be kept in mind that yield figures 
assume a normal rainfall in both the monsoon and the winter season and 
years with below-normal rainfall would demonstrate the inadequacy of 
the existing irrigation capacity. 

Under the conditions set forth in this situation, it would not be possible 
to extend the recommended tecknology to more than about 48 percent of 
the total cropped area, including 15 percent planted to high-yielding var- 
ieties. Therefore, at the end of the current plan period, the economic 
planners could, at best, hope for the recommended agronomic practices to 
be used on only about half of the crop area. Traditional technology would 
still be used for a large proportion of planted acreage. 


Situation F 


Since concerted efforts are being made to increase fertilizer supplies in 
India, it is logical to assume that at some time in the future the amount of 
fertilizer available will approach a free merket equilibrium. Situation F 
was formulated to assess what the cropping pattern and production of 
major crops might be at that time. This task was accomplished (with cer- 
tain reservations) by relaxing the fertilizer restraint completely. The oper- 
ating capital restraint was also removed but the other restrictions pre- 
viously imposed were retained. 
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The cropping pattern that maximized returns to fixed farm resources in 
this situation indicated that major shifts away from the present cropping 
pattern would occur. The total cropped area for the state would increase 
to 14.9 million acres, which is 2.3 million more than the current cropped 
area. All of this increase would be due to a higher utilization of the pres- 
ent land area through double-cropping, not to an increase in arable land 
being brought under cultivation. Food grain acreage as a whole would in- 
crease over 50 percent above the actual (Table 2). The largest increase 
would occur in the acreage planted to millets because of the high returns 
expected from the hybrid varieties even without irrigation. Cotton, how- 
ever, would disappear altogether from the cropping pattern, and sugar- 
cane and oilseeds would decrease 9 and 7 percent, respectively. 

Solutions to the problems in this situation indicate a complete shift to 

the high-yielding varieties of corn, rice, and millets. In the case of wheat, 
the entire irrigated area would be planted to the high-yielding varieties; 
the nonirrigated area would be planted to traditional varieties, but recom- 
mended agronomic practices would be used. Intensity of land use is 
linked with the irrigation facilities available: except in areas of heavy 
rainfall, double-cropping is not feasible without irrigation. In this situa- 
tion, the land use intensity would be 155 percent. Any increase over this 
intensity would require additional irrigation facilities in the form of addi- 
tional wells or major stream diversions. 
- Average returns over variable expenses were estimated at Rs. 1,219 
($162.53) per acre, three times the present average returns. These higher 
returns, however, would require substantial increases in operating capital. 
Average capital requirements were estimated at Rs. 245 ($32.67) per 
acre, a little more than a 50-percent increase over the present available 
supply, which was estimated at Rs. 152 ($20.26) per acre. Obviously, at 
this pcint, lack of credit could become a sericus impediment to adoption 
of the “package program.” 

The average requirements for fertilizer in this situation were calculated 
tò be about 124 pounds of actual nitrogen and 63 pounds of phosphorous 
per acre of land. There was, however, considerable variation among the 
different agro-climatic regions of the state with respect to utilization of 
fertilizer, indicating that even in a state as small as Punjab, a uniform al- 
location per unit of area would not maximize output and farm incomes. 

The estimates of production in this situation indicate the possibility of 
spectacular increases in the production of food grains, particularly wheat 
and millets. Total production of food grains would be akout 20 million 
tons, compared to 4 million tons in 1964-65. The difference would about 
make up the current food grain deficit in India. However, with the cur- 
rent rate of growth in India’s population and real income, by the time the 
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fertilizer, seed, and other scarce inputs needed to meet the conditions of 
this situation are available, the need for additional food grains will have 
risen considerably. Part of this increase in food production would come at 
the expense of cotton, sugarcane, and oilseed production. All of these 
crops are important raw materials for industry and significant foreign 
exchange earners and will have to be carefully considered in any future 
price policy. 


Conclusions 


The results of this wo-k indicate the important future role of the high- 
yielding varieties in increasing the production of food grains in develop- 
ing countries. It has been demonstrated that the fertilizer supply will 
likely be a very critical factor in influencing the adoption of the high- 
yielding varieties for a number of years in the future. This study estimates 
the effects of fertilizer availability restraints at different levels. High- 
yielding varieties by themselves are not a panacea for the production ills 
of food-short nations. A: fast as one problem is solved, a new one ap- 
pears; the problem of fertilizer supply gives way to the problem of credit, 
and so on. Of course, we have not discussed in this article the problems of 
marketing, storing, and cistributing any increase in production. 

The most severe limitetion to this study is the assumption that relative 
prices remain constant over the course of time. As the production of cot- 
ton, sugar, and oilseeds continues to decline, heavy pressure will certainly 
be brought to bear on the central government to alter the price structure 
for these commodities, and the conclusions of this article will have to be 
modified accordingly. Furthermore, aggregation of micro units to obtain 
state production estimates also causes errors of an unknown magnitude in 
the results. 

Despite these shortcomings, the results of the research reported here 
are of importance. The programming results give evidence that the poten- 
tial contribution of any single improvement in techniques towards in- 
creases in production and net incomes of Indian farmers is rather limited. 
Large quantities of fertil-zer, in excess of current planned target amounts, 
are needed to maximize food output and net farm incomes from produc- 
tion of new high-yielding crop varieties. This finding is significant, be- 
cause the models used included the assumption that farmers would pay 
the estimated competitive market price for all fertilizer used. Changes in 
product price policy are necessary to maintain levels of production of 
crops for which improved yield varieties are not available. Finally, if fer- 
tilizer supplies are very scarce, as in present-day India, nonuniform allo- 
cations depending upon types and varieties of crops grown and tech- 
niques used are necessary to maximize production and net incomes. 
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“Subsistence Agriculture”: Analytical Problems and 
Alternative Concepts* 


Marvin P MRACLE 


This article argues that the concept of “subsistence agriculture”—widely 
encountered and long used in the literature—is not meaningful enough to 
be analytically useful as usually employed and should be abandoned. Par. : 
ticularly important for policy is the fact that use of the term “subsistence 
agriculture” leads te implicitly treating all small-scale agriculture as a . 
homogeneous residue] made up of producers who vary little in their po- 
tential contribution to economic development. Data are presented which 
strongly suggest that small-scale agriculture in less-developed countries is 
not homogeneous so far as decision-making situations are concerned. The 
second half of the article considers development of an alternative set of 
criteria for classifying small-scale farmers that would reflect meaningful 
differences in decision-making experience and decision-making situations, 
A tentative set of such criteria for which data are now available, or could 
be developed with relative ease, are presented to illustrate the relevance 
of such a classification for development planning and policy. 


MALL-SCALE agriculture is often the sector of developing econo- 
mies that preserits the most difficult development problems, and 
central to efficiently changing the productivity of this sector is an under- 
standing of the prevailing patterns of decision making and the potential 
for changing them. New inputs (for example, fertilizers, improved seed, 
and pesticides) need to be provided and situations created such that 
small farmers will decide to use them; new economic activities and tech- 
niques need to be tested and disseminated by means that will maximize 
the rate of their adoption; and decision makers in rural areas need to be 
encouraged to react constantly to available resources, techniques, enter- 
prises, and consumption possibilities in ways that are favorable to the 
needs of an expanding and developing economy. 

We know little as yat about the kinds of situations needed to induce 
farmers to use new inputs. We particularly lack understanding of rural 
decision making and decisiori-making situations and of how they vary 
from area to area. If there are substantial differences in the patterns of 
decision making among small-scale farmers—because of differences in the 
resource situations, say, or because of institutional restrictions faced—we 
need not only many more data but also better concepts and tools than are 
now available if we are to identify and analyze these differences. 
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Currently, national planners and students of economic development 
have a strong tendency to give little attention to decision making among 
small-scale producers; they not infrequently recommend policy measures 
which transfer most or all decisions on agricultural production from small 
farmers to others}; and they seem rarely to recognize differences in the 
character of decision making among small-scale producers of a particular 
country, or from country to country. 

The purposes of this article are (1) to argue that the failure to give 
attention to differences in decision making among small-scale farmers of 
developing countries is caused by the vagueness of the popular system of 
classifying such farmers, (2) to present data that suggest considerable 
differences in the decision-making situations of small-scale farmers in the 
less-developed countries, and (3) to discuss development of a set of crite- 
ria for classifying small-scale farmers in developing countries according to 
their decision-making experience and the decision-making situations 
which they face. 

f 


_ Current Classification of Farmers in Developing Countries 


Less-developed economies are divided into a “modern” sector or sec- 
tors, often referred to as the “foreign enclave” or the “money economy,” 
and a residual that is frequently almost entirely agricultural and usually 
called “subsistence agriculture,” although Enke recognizes a third “native 
market economy” between the foreign enclave and what he calls the “sub- 
sistence sector” [10, p. 29]. Sometimes distinctions are made between 
pure “subsistence” producers and producers who have both “subsistence” 
and non-“subsistence” production, but such producers are nearly always 
identified as part of the “subsistence” sector.? This lumping together occurs 


1 One well-known example, because it is one of the few financially successful agri- 
cultural development projects in Africa, is the Gezira scheme for cotton in the Sudan, 
in which the Sudanese farmers in effect supply labor, and foreign investors and the 
government provide capital and management [11]. Another example is the “satellite” 
system of production by which farmers, around a processing plant receive all non- 
labor inputs from the processing firm and carry out Al field operàtions under its super- 
vision, found for pineapples and tobacco in the Ivory Coast, for palm oil in Cam- 
eroun, for sugarcane in parts of Mexico, and for sugar beets in Chile. Similar control 
of techniques of production is found for some crops financed by the government Eji- 
dal Bank in Mexico, although the producer is left free to sell his crop wherever he 
wishes. ; 

"An exception is C. R. Wharton, Jr., who distinguishes four types of subsistence 
producers and makes use of the concept cf “semi-subsistence” producers, although 
he does not define this term well enough to identify such farmers empirically [33, 
pp. 49-50]. Wharton and Myint both distinguish between a “subsistence” level of 
living and “subsistence” production, the latter defined in terms of the percentage of 
production sold, whatever the level of living [33, pp. 47-48; 25, pp. 43-44]. The 
richest body of materials on “subsistence” agriculture is the collection of unpublished 
papers presented at the Agricultural Development Council’s seminar on “Subsistence 
and Peasant Economies,” held February 28 to March 6, 1965, at the East-West 
Center, Honolulu, Hawaii. A number of the authors of these papers give some criti- 
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largely because of the difficulty of establishing precise degrees of “subsis- 
tence” production, as typically defined, and apparently also because of 
the common, but demonstrably questionable, assumption that for pur- 
poses of analysis there is little difference between producers with a high 
proportion of “subsistence” production and those with a low proportion— 
that the important distinction is between some “subsistence” production 
and none. 

The argument advanced here is that the kinds and numbers of deci- 
sions which must be made by producers at one end of the “subsistence” 
scale are vastly different from those made by producers at the other end 
and can be much different for two producers with the same proportion of 
“subsistence” production. 


Definition of “Subsistence” Farmers 


The level of consumption, the proportion of production marketed, the 
motivations that prompt farmers to produce output to be marketed, and 
the rate of change of production techniques are all used in the literature 
in varying combinations to define “subsistence” farmers.* In discussions of 
problems of economic development, one of the concepts related to the na- 
ture of production—frequently simply the proportion of production market- 
ed Ze usually implied. The least ambiguous and analytically most useful 
concept is pure “subsistence” defined as complete self-sufficiency by the 
individual or the household. If pure subsistence prevails, production tech- 
niques can change some, with introduction of new crops or tools, for in- 
stance—and such innovations may result in output increments that are 
large relative to the existing level of production—but it is unlikely that 
there will be frequent or continuous changes in technology. It will be im- 
possible to improve efficiency significantly through specialization, and it 
will be difficult for knowledge and matériel needed for increases in pro- 
duc-ivity to flow from one producing unit to another. Moreover, produc- 
ing units will be cut off from external pressures and incentives for in- 
creases in productivity. 

Once farmers begin to sell or barter output, distinguishing between 
thern becomes difficult conceptually and often impossible empirically. . 
Hence, it is not surprising that we have no common scale for measuring 
degrees of subsistence and that in practice all small farmers with any pro- 
duction that is not sold tend to be called “subsistence” farmers. 





cism of the way in which the concept of “subsistence” kas been used, but none of 
ther seems fully to recognize the hazards in continuing tc use this concept and none 
recommends scuttling this concept for a more precise classification of farmers in de- 
velcping countries, 

7 See a United Nations publication [82, pp. 1-3] for a discussion of “subsistence 
economies” in Africa that employs all three of these criteria. 
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Analytical Problems with the Concept of “Subsistence” Farmers 


It is questionable that any “subsistence” concept other than pure sub- 
sistence is meaningful enough to be useful in economic analysis. A farmer 
who sells some of his produce in four out of ten years and none in the 
other six, averaging, say, 20 percent a year, is not a “subsistence” farmer 
to the same degree as one who sells 20 percent of his produce every year. 
And bcth are different, for purposes of analysis, from a farmer who sells 
40 or 60 percent of his produce each year. 

Presumably a farmer who, over a ten-year period, sells 70 percent of his 
output, on the average—but who planned to sell only 40 percent and was 
able to sell more because unexpectedly good weather resulted in a large 
surplus in a few of the years—should be thought of as nearer to pure sub- 
sistence than a producer who planned to sell 80 percent of his output but 
because of poor weather sold only 7¢ percent. As yet, however, we have 
no way of relating degrees of “subsistence” to the relative amount mar- 
keted, to the variability of the percentage of production sold, or to the 
proportion of production which farmers plan to sell. 

Even if an index of the degree of “subsistence” could be developed, it 
would aot tell us much about decision making. None of the variables in- 
volved in the concept of “subsistence” producers distinguishes unembig- 
uously among farmers according to their decision-making behavior or 
the nature of the decision-making situations which they face. 


Attitudes toward risk 

Two farmers who sell the same proportion of their production with the 
same regularity may respond quite differently to a new economic activity 
or a new technique because one of them may be closer than the other to 
either kis minimum physiologic level of living (MPL.)*—that is, the mini- 
mum level of consumption necessary to maintain life—or his minimum de- 
sired level of consumption ( MDL )—that is, the minimum level of living 
he feels that he is expected to attain. Thus, the minimum physiologic level 
of living" is fixed for any given group in a given environment, while the 
minimum desired level is elastic and largely culturally determined. 

Supp2se that two farmers sell the same percentage of production, with 
one of them twice as far above the minimum physiologic level of living as ` 


“Wharton uses the same term but defines it somewhat differently [33]. 

ë The minimum physiologic level of living is much lower than most people assume. 
The minimum yearly food budget was only $59.88 in August 1944 in parts of the 
United States, according to Stigler’s calculations [30, pp. 303-314]. M. K. Bennett 
estimates minimum food costs to have been $136.50 >er annum for Palo Alto, Cali- 
fornia, in January 1953 [3, pp. 130-131]. In much of the tropics the minimum physi- 
ologic level of living is probably much lower than in the temperate zone because less 
food is required to provide body warmth and because little or no clothing and shelter 
are required to maintain life. 
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the other, but with neither yet near the minimum desired level of living. 
Given an opportunity to try a new enterprise or technique, the producer 
nearer the minimum physiologic level of living will be less likely to accept 
it because a smaller loss is required to take him below his MPL (Fig. 1).° 

Given the same situation except that the producer with the higher level 
of consumption (Producer B in Fig. 2) exceeds both his MPL and his 
MDL whereas the other (Producer A) exceeds only his MPL, the differ- 
ence in the probability of aczeptance of a new enterprise or technique 
may be reversed because neither farmer believes that he is likely to be 
reduced to his MPL by his decision, and since Producer A has not yet 
reached his MDL, his desire to attain it constitutes a stronger incentive 
than Producer B’s desira to add to the margin above his MDL which he 
already enjoys. 


Output and 


Consumption 







Min. Desired Level 
of Living (MDL) 


Min. Physiological 
Level of Living (MPL) 


Time 


x 


Figure 1. Example of two producers, each of whom produces more than 
. the MPL and less than the MDL, but with different levels of 
production f 


Similar results might occur in the first case (both producers below 
MDL) if the maximum expected loss from the new venture were not 
large enough to reduce the farmer with the lower level of output (Farmer 
A) to his MPL. 


° Hla Myint argues that the striking difference in the response of “subsistence” 
farmers to opportunities to grow expert crops may be explained largely by situations 
something like the one suggested hzre [25, pp. 44-45]. He argues that producers near 
the “subsistence level of living”—he does not indicate whether he means what is called 
here the mnimum physiologic leve. of living or the minimum desired level of living, 
or something else—are reluctant to bear the risk of an export crop. 


“SUBSISTENCE ÅGRICULTURE” / 297 


Output and 


Consumption 


MDL 





Time 


x 


Figure 2, Example of two producers, each of whom produces more than 
the MPL, but one produces more than the MDL and one less 


Kinds of decisions to be made 


To classify small-scale producers by percentage of production sold is to 
„take account only of selling behavior; in actual fact, two farmers with ex- 
actly the same percentage of production sold may well face greatly differ- 
ent decision-making situations because of differences in their reliance on 
purchased inputs. For example, a farmer who has inherited as much land 
as he can manage, and who has a relatively large and efficient family 
labor supply to use on it, may sell 60 percent of his production and buy 
no inputs, whereas a neighbor with little family labor and no land of his ` 
own may also sell 60 percent of his production and purchase more than 
half of his inputs. In fact, if we are going to limit ourselves to a single 
criterion for classifying farmers in developing countries, it might be 
argued that dependence on the market for purchase of inputs is a better 
criterion than dependence on the market for sale of output and purchase 
of consumption goods. 

‘The nature of decision making can vary greatly because of differences 

in (a) the length of the lag between decisions and output, (0) factor pro- 
SC and (c) access to resources. The major staple food crops grown 
in tropical countries have widely varying growth periods: as.short as two 
months for some varieties of maize (called corn in the United States) and 
the millet-sorghum group; as long as 18 months for some varieties of taro 
and plantains; and even longer for some varieties of manioc (up to 24 
months), breadfruit (often 60 months), and sago palm (as much as 180 
months). Even among farmers growing only annuals, those who can grow 
two or three crops a year on the same plot make decisions more fre- 
quently and can change their farming methods more rapidly than. those 
with a single production cycle per year. 

The combination of crops grown also affects the complexity .of deci- 
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sions to be made. Farmers with some enterprises which contribute sub- 
stantially to production in othsrs (for example, livestock providing fertil- 
izer for crops, crops grown partly or entirely as livestock feed, legumes 
grown because they help raise tke nitrogen content of the soil, and maize 
or sorghum that serves as support for climbing beans or for yams) have 
more complex productian decisions than those without strong complemen- 
tarities between products, or between products and joint- or by-products, 
to consider. 

S. C. Hsieh reports that in a sample of 50 small farms in the Chupei 
Hsiang and Hsiangshan Hsiang areas of northern Taiwan, 43 percent of 
the farmers raising hogs raised them mainly for the manure they produced, 
and 48 percent of those growing sweet potatoes grew them for animal 
feed [14, pp. 7 and 14]. Yet in most of tropical Africa and parts of Latin 
America, no feed is produced. for livestock and animal manures are not 
utilized. 

Factor proportions are sometimes vastly different. Capital is short 
throughout small-scale agriculture in underdeveloped countries, but in 
some farming systems the limiting factor is land (for example, irrigated 
rice) and in others it is labor (for example, any of the various systems of 
shifting cultivation). The natare of property rights varies, from systems 
where land is used but not owned by individuals and is allocated by some 
tribal authority, to sharecropping and freehold. The magnitude of varia- 
tion in decision-making situations that can be found within small-scale 
agriculture in developing countries is illustrated in Table 1, which pre- 
sents some comparative data on the proportion of land rented or leased, 
incentives for improving land, and the proportion of nonfarm labor in the 
farm labor force. 

As Table 1 shows, what are now called “subsistence” farmers do not 
necessarily cultivate family farms. They may obtain labor outside the 
family—some small-scale farmers hire much of their labor—and the size of 
the family labor force can vary considerably, not only because of differ- 
ences in family size, but also because of variations from one social system 
‘to another in labor obligations of particular family members. Variations in 
labor obligations are especialy important where polygyny is practiced 
and wives owe their husbancs a certain amount of labor, as in much of 
tropical Africa. 

It is true that savings and capital accumulation are small by Western 
standards, but so is the level of production. The percentage of production 
saved may be noteworthy, and the importance of both saving and hoard- 
ing may vary greatly from one rural economy to another without there 
being much visible evidence. Variations in the availability of capital 
goods suggest large differences in absolute amounts saved. So-called “sub- 
sistence” agriculture contains both farmers with no draft power (that is, 
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Table 1. Variations in some characteristics of small-scale farm opera- 
tions in selected areas ) l 














-| Nonfarm labor | Land rented or | Incentive 
Aves as percentage leased as to 
of total percentage of improve 
labor" total” land* 
Latin America eeh, percent........,.. 
Buerarema Municipio, Bahia, 

Brazil, 1966* 48 5 Strong 
Garanhus Municipio, Pernambuco, 

Brazil? 8-197 6 Strong 
Jamaica, 1954-55° 17 8 Strong 

Africa 
Agricultural Fulani? 0 0 None 
Cocoa farmers, Bongounou, 

Ivory Coast, 1955-56% 22 — Developing 
Cocoa farmers, Akokoaso, 

Ghana, 1933f 12 — Developing 
Cocoa farmers, Nigeria, 1951-528 41 14 Developing 
Northern Sudan, 1964-65? 50?” 23 Strong 
Southern Sudan, 1948-1951' 0 0 None 
Eastern Uganda,i — — Strong 
Western Uganda, 1951* — — None 
Zambia 

Unga, 1942-1944! 0 0 None 

Bemba, 1933™ 0 0 None 

Luvale, 1959" (8 0 None 

Plateau Tonga? 20* — Developing 
Gambia, 1947-1949? 31 0 None 
Ethiopia, 19639 33 — Strong 

Asia 
NorthernjTaiwan, 1961" 0 40 Strong 
La Union Province, Philippines, 1960 — 23 T 
Mainland China, 1929-1933t 

Yangtze rice-wheat area 14 39 => 

Rice-tea region 13 42 _ 

Szechwan rice area 23 49 = 

Double-cropping rice area 9 47 = 

Southwest rice area 19 27 = 





e Data are from a random sample of 175 farmers with 20 hectares or less of cocoa, 
taken in January 1966. By use of a table of random digits, I drew 25 farmers, 22 of whom 
were in the município during the week of interviewing and were interviewed. Labor 
estimates are rough estimates derived from answers given by farmers to questions about 
how many laborers they hire and how many family workers are regularly employed. 

b Data are derived from a survey of 13 small “family” farms [15, p. 476]. 

° Edwards [9, pp. 70, 99, 142]. 

4 Based on information given to me in July 1965 by Fulani informants in Upper Volta 
and Mali. See also Murdock [24, pp. 413-420]. 

è Boutillier [5, pp. 57-61 and 69-73]. 

t Beckett [2, pp. 56-63]. 

£ Galetti et al. [12, pp. 132-160 and 668]. 

h Data from an unpublished study by L. A. Witucki, University of Wisconsin, of 104 
small farmers between EI Debba and Karima in northern Sudan from June 1964 to 
February 1965. | 

i De Schlippe, [8, Chaps. 4 and 5]. 

i Mukwaya [23] and Wrigley [35]. Data are for the Ganda. 

k Winter [35]. Data are for the Bwanba of extreme western Uganda near the southern 
edge of Lake Albert. 
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neither beasts of burden nor machines) and no tools other than simple 
knives and hoes, and farmers with animal-drawn steel plows and fairly 
elaborate irrigation systems.’ f 

The current practice of using the term “subsistence” in such a way as 
implicitly to classify the majority of farmers in developing countries as 
having the same economic restraints and development potential is, then, 
unnecessarily crude and misleading. There must be some way, through 
additional research, to Cevelop a better system cf classification, one which 
will make it possible to plan and direct development more effectively. 





1 Brelsford Te, Chap. 10. 

m Richards [28]. 

2 White [34, pp. 17-53]. 

© Rees [26, pp. 10 and 16-17]. Deta are from a random sample of 112 farmers partici- 
pating in a scheme to improve African agriculture. 

P Haswell [13, Chap. 2 and p. 134]. 

a Miller and Makonnan [17]. Data are from three “typical” farms of the Harar- 
Highland area of Eastern Ethiopia. 

z Hsieh [14]. Data are from a study of 50 farms. 

= 1960 Census of the Phil:ppines |27, pp. 25-26]. Data are for La Union Province. 

t Buck [7, pp. 194 and 293]. 

Labor paid for in commodities or in rights to use of Jand and that obtained by 
exchange of labor for labor are included in nonfarm labor. ` 

v The lower figure applies if part-time laborers are excluded, the higher figure if all 
part-time laborers are assumed to work as much as permanent laborers. Both figures 
are underestimated by an undeterminable amount because available statistics report 
only total family size—not hours werked—and these calculations were made by assuming 
that all family members, even children, worked as much as hired labor. 

¥ Fifty-six percent of farmers hired labor, but the total number of hours worked by 
nonfarm laborers is not known. i 

= The percentage of the total labor force. The number of hours contributed by non- 
farm laborers is somewhat lower bezause some nonfarm laborers work only seasonally. 

Y Land worked by a farmer who owns it jointly with others is counted as land owned. 

z Where land can be individually owned, the incentive to improve it is called strong; 
where individual ownership is not yet common but is increasing, incentive is classified as 
developing; where only communal land tenure exists and there is as yet no strong erosion 
of traditional land tenure, the incentive to improve land is labeled none. 





_ ‘There are still other differences in the characteristics of small-scale farming 
which, granting certain assumptions, can cause farmers with a given degree of market 
orientation to face different decision-making situations. Assuming that changes in the 
composition of output marketed are dictated mainly by response to economic incen- 
tives, and that the resource base end access to all factors of production are the same, 
we may expect that a farmer who on the average sells 60 percent of his produce but 
sells mainly commodity X in some seasons, Y in others, and Z in still others will be 
more receptive to a new crop or technique than a neighboring producer who like- 
wise sells 60 percent of his output, on the average, but always sells the same com- 
modity. Similarly, a farmer with a given degree of market orientation generated by 
five enterprises—even if he does not change the composition of the product mix sold 
from year to year—is likely to be more receptive to innovations, other things being 
equal, than a neighbor who achieves the same market orientaticn with a single crop— 
that is, a producer selling 60 percent of five crops wilk be more receptive than a 
producer selling only one crop and selling 60 percent of it. i 
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Toward Development of a Classification of Small-Scale Farmers 
According to Decision-making Situations 


Decision-making behavior of small-scale farmers has not been mea- 
sured in most underdeveloped countries and is difficult to assess in detail. 
We do have some data, however, on differences in decision-making situa- 
tions faced by small-scale farmers, and it may be possible to distinguish 
situations which are relatively favorable to economic change from those 
which are unfavorable. 

This section suggests seven criteria for which reasonably reliable data 
now exist, or can be developed, in underdeveloped countries, criteria that 
reflect meaningful differences in past decision-making experience and cur- 
rent decision-making situations (that is, differences that are meaningful 
for policy measures designed to increase the output or productivity of 
small-scale farmers). These criteria are presented to demonstrate that for 
development planning there are several aspects of a small-scale farmer’s 
behavior that are far more meaningful than the porportion of his output 
which he sells. The relative value of each of these criteria in identifying 
decision-making environments that are relatively favorable for the success 
of a given policy measure needs testing; there may be other criteria that 
should be added; and there may be additional divisions and subdivisions 
within these criteria® that should be recognized. 

Here, then, is a suggested list of criteria for classifying small-scale 
farmers in developing economies: 


1. Exreme isolation. 
2. Chronic low level of living. 
2.1 Chronic malnutrition traceable to the level of production. 
2.2 Fairly frequent occurence of seasonal food shortage. 
3. Economic stagnation. 
3.1 Little increase in per capita production in the last ten years. 
3.2 Little increase in production sold per capita. 
4, Weak commitment to agriculture. 
4.1 Off-farm activities outside of agriculture and commerce. 
4.2, Off-farm activities in commerce or elsewhere in agriculture, 
5. Insecurity of land tenure, 
5.1 Insecure land tenure discourages land improvement. 
5.2 Insecure land tenure restricts enterprise combinations. 
6. Labor dependency. 
T. Capital dependency. 





$ These criteria are not meant to be mutually exclusive. 
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Extreme isolation 


It is of interest to idertify groups within small-scale agriculture that are 
extremely isolated from agricu!tural innovations. Extreme isolation is 
clearly a condition of pure subsistence farmers—indeed, extremely isolated 
farmers are probably the only group to which we should apply the term 
“subsistence.” Extreme ‘solation is probably also a condition of farmers 
who have extremely high transportation costs, whether or not they are 
completely self-sufficient. I would argue that farmers without bicycles, 
water transportation, or beasts of burden, who are more than five miles 
from the nearest market place or store, would usually be in this category. 
Even if they are occasionally visited by peddlers or by commodity buyers 
who have means of reducing transportation costs, such contacts are not as 
likely to add to the farmer’s knowledge of ways to increase output or pro- 
ductivity as are regular visits to sites where others besides himself are 
buying or selling. Also. isolated farmers will be visited much less fre- 
quently by extension agents and others attempting to change agriculture 
than farmers who are relatively accessible. 


Chronic low level of living 


In any country there are farmers who are chronically unable to pro- 
duce enough to maintain minimum consumption standards set by society. 
Thus defined, this category would include some farmers everywhere, but 
many of their characteristics might be different from country to country 
at any point in time, and different from one time period to another in the 
same country. The fact that the production performance of such farmers 
is chronically below standard means that they are likely to face more pro- 
duction restraints—or more severe restraints—than other small-scale pro- 
ducers; and, in any event, it seems clear that a different set of policy mea- 
sures is required to increase their contribution to economic development. 
Probably any group which suffers from conspicuous malnutrition EE 
able to inadequate production can be put in this category. 

Reliable information on nutritional status is not available for most 
farmers in the less-developed countries, but where nutritional data are 
lacking there may be deta on seasonal food shortages. Large groups in the 

. drier savannas of tropical Africa reportedly suffer preharvest hunger fairly 
frequently because of the irregularity of rainfall [21, pp. 36-48] and the 


same may be true of similar climates elsewhere. 


Economic stagnation 
Groups of small-scale farmers have strikingly different performance in 
terms of (1) the rate of growth of per capita production, (2) the level of 


° In mountainous areas, ihe same degree of isclation may exist even where farmers 
are closer to a farm marketing center. 
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per capita productivity, and (3) the growth of production for the market; 
and in many areas the data needed for measurement of the last two are 
either fairly widely available or else probably could be collected at a cost 
that is not prohibitive. 2 

Farmers who have increased either their scale of output or their pro- 
ductivity in the recent past are likely to be better decision makers or to be 
more receptive to innovations than farmers with no such recorded 
changes. Similarly, farmers who have increased the proportion of their pro- 
duction sold are less likely to be self-sufficient—and more likely to register 
additional increases in dependence on the market—than farmers who do 
not exhibit a steadily growing involvement in market-oriented production. 

Unfortunately, reliable data on total farm production are unavailable in 
most underdeveloped countries, partly because it is impossible to derive 
reasonably accurate estimates of production on the basis of amounts mar- 
keted when a large and unknown proportion of production is consumed at 
or near the farm. There have been relatively few consumption surveys in 
underdeveloped areas and many of those that have been attempted were 
for urban areas or for too short a period to determine seasonal 
variations.*® Attempts to estimate production from areas planted are frus- 
trated by a number of factors, particularly by the difficulty of measuring 
areas cultivated when fields are irregular—as they are in most of the trop- 
ics—and by the shortage of funds for collecting statistics of this sort. It will 
probably be some years before many of the underdeveloped countries can 
afford the quantity of reasonably trustworthy agricultural production data 
needed to identify accurately farmers who are not increasing total agricul- 
tural production over the course of time. However, qualitative data on 
such changes, or lack of them, provided by extension agents and others in 

_the field may help in formulating policy. And it may be possible now to 
develop reliable quantitative data on yields at a relatively low cost. Yield 
data can be collected much more quickly than acreage data by sampling; 
therefore a budget for collecting crop statistics can be stretched much far- 
ther if yields alone are measured. 

A good many data are already available on trends in the volume of cer- 
tain cash crops sold. There is little information on quantities sold to 
domestic consumers, but data are often available on crops sold to large 
local processors or exported. In many Latin-American and some African 
countries, use of existing police or fiscal roadblocks for collecting data on 
quantities of agricultural commodities moving internally would go a long 
way toward filling gaps in data needed to develop time series on the vol- 
ume of commodities marketed, area by area: Carefully done farmer sur- 
veys might also yield data good enough to determine trends. 





“See Kaneda and Johnston [16, pp. 230-235] for ciscussion of consumption sur- 
veys of this type in tropical Africa. 
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Thus, even though data on changes in area cultivated may not be avail- 
able and are costly to develop, it may be possible in many countries to get 
a fairly good estimate toth of areas where agricultural productivity is in- 
creasing (through yield series) and of areas in which farmer commitment 
to market-oriented production is growing, whether or not this is asso- 
ciated with increments in productivity. 


Weak commitment to agriculture 


Small-scale producers who are weakly committed to agriculture—those 
who can easily rely on nonagricultural pursuits—are under less pressure to 
consider seriously output- or productivity-increasing measures than are 
those who have no alternative but agriculture; but, depending on their 
nonagricultural opportunities, they may have more capital with which to 
innovate or try innovations. The ease with which farmers can turn to 
wage labor or commerce varies greatly in underdeveloped countries, and, 
in addition, opportunities in crafts, hunting, fishing, and gathering (for 
example, wild fruit, honey, wax) can be vastly different. In much of the 
Amazon and Congo basins, game, fish, and/or insects are still the major 
sources of protein or important sources of cash income.” In these areas 
and others, some farmers can readily find employment seasonally, or for 
two or three years, elsewhere in small-scale agriculture itself, in large- 
scale agriculture, in mines or factories, or outside agriculture; yet others 
have little or no wage-earning opportunity. 

In Western Nigeria, Ghana, and parts of the Ivory Coast, and in the 
cocoa zone of Brazil, where I have done field work on market structure, 
many farmers report that commerce is closed to them, either because they 
lack capital or because collusion among professional traders blocks market 
entry; but in Zambia and the Katanga area of the Congo (Kinshasa), 
farmers do not report attempts to exclude them from market places. 

The nature of off-farm activities can be of considerable importance in 
changing farmers’ decision-making horizons. Farmers who work elsewhere 
in agriculture—especially those working on farms much like their own ex- 
cept that a higher level of productivity has been achieved—are more 
likely to adopt innovations than are those whose wage experience is in 





£ For the Congo Basin, see my recent publication [19, pp. 12-13 and 19-20]. 

* The consequences of a decision to work as a migrant laborer vary greatly in the 
Congo Basin, depending on the role cf men in the system of cultivation and the num- 
ber of wives that a farmez bas, In some of the 200 or so tribes found there, men 
may only clear fields; in others, they may also help in one or more other field opera- 
tions; in still others, they Jo as much work as their wives. If men only clear land, 
they can usually get leave from wage labor annually for a week or two to clear the 
new land that must be opened up every year under shifting cultivation, and agricul- 
tural output may be little affected. Each additional wife increases the family alloca- 
tion of land and its labor force. Therefore, in polygynous households, whatever the 
negative effect of a husband’s absence, it applies to a larger output. 


H 
1 
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mining or manufacturing, The spread of plows and improved varieties of 
maize among small-scale African farmers in Rhodesia, Zambia, Kenya, 
and the Malagasy Republic seems clearly to have been encouraged by the 
work experiences on farms operated by white settlers [20, pp. 140-141, 
157, 163, and 168]. It is not unlikely that migrant laborers elsewhere 
have also frequently played an important role in disseminating new tech- 
niques, new cash crops, or new varieties of those known. 

Working for a trader or participating tempcrarily in commerce where 
market entry is not blocked may likewise expand the horizons of decision 
makers in agriculture by introducing them to new inputs (perhaps com- 
mercial fertilizers, improved seed, or pesticides) or making them aware of 
the potential market for commodities which they could grow but have 
never tried. 

P. T. Bauer reports that a Hausa trader contributed considerably to the 
development of the Nigerian peanut industry by encouraging farmers to 
try growing peanuts for the export market when the industry was in its 
infancy [1, p. 76]. My informants report that in the Ivory Coast the num- 
ber of African egg-producers who innoculate birds for disease, buy mixed | 
feed for them, and otherwise use recommended “modern” production 
techniques, has grown from zero to about 100 since 1958. In an interview 
in August 1965, I was told by André Bey, the president of C.O.P.R.A.V.1. 
(the producer cooperative at Abidjan which accounts for about 80 of the 
African producers) that only about 10 percent of the Africans investing in 
this new venture are farmers, and a large proportion are traders. Sidney 
W. Mintz states that in Haiti one of the characteristics of the trader 
(usually female) is that she “stimulates improvements in agriculture” [18, 
p. 285], but he does not give details. D.P. Sinha reports on instances in 
which traders in central India supplied farmers with potato seed and in 
return were promised sole right to buy the resulting harvest [29, p. 178]. 

Commerce may also be an important source of capital for agricultural 
development. If barriers to market entry are unimportant and there is a 
fairly long slack season in agriculture, small-scale farmers may be able 
seasonally to accumulate capital through trading ventures without suffer- . 
ing any reduction of agricultural production.** 


Insecurity of land tenure 


The importance of identifying farmers who have little or no inceritive 
to improve land because of uncertainty about the duration of their rights 
has long been recognized. However, among farmers with nc incentive to 
improve land there may be important differences in decision making be- 





In at least 4 of the 80-odd tribes in Zambia—the Plateau Tonga, Sala, Soli, and 
Nsenga~farmers regularly take advantage of opportunities in commerce to buy better - 
tools So pp. 803-310]. 
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cause the choice of crcp combinations or sequences is restricted by inse- 
curity of land tenure. Small-scale farmers in tropical Africa who obtain 
land from their own tribe usually have no incentive to improve it because 
it cannot be sold and because iz it is fallowed more than one season it can 
be reallocated to some other member of the tribe. But such farmers are 
assured of the right to use land so long as they keep it in cultivation; 
hence, unlike renters and sharecroppers, they feel no tenure-security re- 
striction on crop combination or sequence decisions. Sharecroppers, too, 
are of special interest and perhaps should be singled out as a special cate- 
gory because they are sometimes not independent decision makers, being 
forced to follow the advice of the landlord to secure the use of land.1* 


Labor dependency 


Small-scale farmers who must manage nonfamily labor can be expected 
to differ from those with only family labor, both in their decisions on allo- 
cation of labor and in their response to innovations. The availability of 
labor for any particular enterprise or technique (or combination of enter- 
prises or techniques) is much more certain when farmers rely entirely on 
family labor and usually need to make no decisions with respect to the 
size of the labor force. Moreover, the cost of family labor is hidden and is 
incurred whether or not it is utilized. Thus, labor tends to be treated ei- 
ther as though it has no cost or as though it is a fixed cost, until farmers 
begin to explore the possibility of reaching beyond the family for labor- 
ers. Once some paid workers are included in the farmer's labor force, at 
least part of the total labor force becomes a variable input. The number 
and kinds of decisions to be made increase as enterprises and techniques 
that were previously ignored, because they were outside the labor re- 
straint, become eligible, and as the cost and probable return from hired 
labor are considered in the process of choosing between alternatives. 

It is likely that farmers who hire no labor tend to ignore new enter- 
prises or techniques that require more labor than is available within the 
family, both because of inexperience with hired labor and because of te- 


4 Still another way in which prevailing property rights can affect decision making 
by small-scale farmers is suggested by Ester Boserup, who points out that greater 
intensity of land use brought about by switching from single to multiple cropping 
—a change which she thinks is typical of the process of agricultural development in 
much of the world—can be retarded in areas with mixed agriculture and communal 
grazing rights by social pressure put on the innovating individual who starts multiple 
cropping, the rest of the community being reluctant to reduce the length of the period 
during which they can use his lanc as pasture [4, p. 85]. There is great variation in 
the extent of cattle raising in tropical Africa. In most of the rain forest and in large 
portions of the humid savanna belts, cattle keeping is precluded by the tse-tse fly. 
Yet in other areas cattle raising is a major enterprise. And where cattle are kept, the 
impact of communal grazing is not always as Boserup suggests. Some African tribes 
fence at least part of their fields, although others never do so [19]. 
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luctance to add another source of uncertainty to their operations. On the 


other hand, farmers who have already broken away from labor self-suffi- 


ciency regard their labor restraint as expandable and have already had 
somė experience with the kind and amount of uncertainty involved when 
they depend on hired labor; therefore, such farmers are much more likely, 
other things being equal, to consider innovations. 


-Capital dependency 


Decision making by small-scale farmers can vary because of capital 
considerations in much the same way as it varies because of labor, and 
there are reasons to expect variation in decision-making situations among 
even small-scale farmers if they become dependent on sources outside the 
family for capital. 

Where capital is obtained only through savings, the range of enterprise 
combinations and techniques considered is severely restricted by the vol- 
ume of savings. Farmers who can borrow from relatives but cannot, or 
will not, borrow elsewhere can consider a somewhat wider range of inno- 
vations. However, by borrowing they also place themselves in a situation 
involving more uncertainty, and possibly also a cost-of-capital consider- 
` ation, through paying either explicit or implicit interest (for example, 
through an‘agreement to pay to the lender a share of any net returns re- 
sulting from the loan, as is common in much of West Africa, particularly 
among Moslem groups). 

If, however, farmers rely on sources of credit outside the kinship group, 
the uncertainty added is usually even higher, the obligation to repay is 
stronger, and the farmer may lose a great deal of his independence as a 
decision maker. Especially where capital is obtained largely from buyers 
of crops and where the practice of pledging crops is common (West Af- 
rica, for example, and the cocoa zone of Brazil), farmers who obtain 
credit in the form of advances from crop buyers—or from money lenders 
through an agreement specifying that particular fields will be devoted to 


Specific crops until the sales from such fields are sufficient to pay the loan - 


and interest, as, for example, in Chile [31] and West Africa—may have 
their freedom to make decisions regarding crops and techniques severely 


- restricted. 


Implications for Research 


It is here argued that models which lump all small-scale farmers to- 
gether as backward are unnecessarily crude. Such analysis makes it easy 
for policy makers in the less-developed countries to assume that all pro- 
ducers with a relatively low level of productivity at present are also low 
in potential productivity. There are, in fact, important differences in the 
potential contribution to economic development of different groups of 


~ 
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small scale farmers within the same country that stem either from their 
decision-making experience and ability or from the decision-making envi- 
ronment in which they operate. But a large research effort will be re- 
quired to take advantage of such differences. 

There is much more information at present on differences in decision- 
makirg experience and decision-making environments than on decision- 
making behavior—possibly enough so that research based on existent data 
can lead to considerably more effective policy for small-scale agriculture 
within the next three or four years. 

Besides testing criteria such as those discussed above for classifying de- 
cision-making experience and environment, we also need to know what 
_ combinations of decision-making situations are typical and what the re- 
sulting differences in decision making are. For example, it is reasonable to 
expect that farmers who exist at a chronically low level of living will not 
be labor-dependent, but it is even more likely that a chronically low level 
of living will be found in combination with capital dependency. How 
common is either combination compared with other possible combina- 
tions? How does the decision making of farmers living under one combi- 
nation of conditions differ from that of farmers living under another com- 
bination? 

It would seem that a major part of the task is comparative work on 
how countries differ in tke number and distribution of differences in deci- 
sion-rmaking situations faced by small-scale farmers. In general, one would 
expect that the more diverse a country’s physical and cultural environ- 
ments, the greater the differences in decision-making situations; but there 
may be important qual:fications or exceptions. Although present data 
show that in a number of countries there are significant regional varia- 
tions in decision-making situations among small-scale farmers, we need to 
know to what extent there are significant variations within regions and 
even in the same community, and how different countries compare in this 
respect. Whatever the outcome of such research, it can only underscore 
the inadequacies of the concept of “subsistence agriculture.” 
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Malayan Econ. 


Dynamic Impact Multipliers: A Case 
Study of White Dry Edible Beans 


ROGER J. VANDENBORRE 


A dynamic model for the white dry edible bean sector based upon empiri- 
cal demand and supply relationships is used (1) to evaluate the impact of 
governmental support programs, (2) to study the impact which changes 
in the exogenous variables have on the system, and (3) to estimate the effects 
which support prices established above free market prices have on produc- 
tion, Unique aspects of this study are (1) the treatment of a group of com- 
modities rather than a single commodity, (2) the explicit consideration given 
to production and demand interrelationships, and (3) the effects of govern- 
ment programs on both controlled and noncontroiled commodities. 


HE purpose of this” article is threefold: first, to simulate the mar- 

kets for white dry edible beans cver the period 1948-1964 under the 
assumption of absence of governmental intervention; second, to evaluate 
the impact on the system cf changes in the exogenous variables; third, to 
estimate the effect on the production of these varieties of dry edible beans 
of the establishment of support prices at levels above free market prices. 
Toward this end, supply and demand relationships hypothesized to repre- 
sent the market structure were developed and estimated. Both components 
could then be kept separate but used together for the purposes stated [5] 
or they could formally be integrated in a general dynamic model [1, 3, 7, 
8, 9, 15]. P d 


The White Dry Edible Bean Sector 
Supply analysis 


The acreage or supply functions are based on the classical equilibrium `. 
theory of the firm. This theory provides no way for distinguishing between . 
short-run and long-run response and also delivers no information as to the 
most relevant price and opportunity costs to be used. With respect to the 
latter issue, I assumed that expected price and opportunity costs were the 
most relevant and then used lagged prices as a somewhat naive price- 
expectation model. A choice had to be made between using price received 
per unit of the competing crop or return per acre, thus including yields. A 
choice could perhaps be made on the following basis, although I recognize 
that the argument may not be very persuasive to many readers. If yields 
for a particular variety of beans and competing crops have witnessed a 
similar development in magnitude, use price per unit. In the opposite’ case, 
use returns per acre. Navy beans would fall in the first group, beans grown 
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in California in the secord. In any event, preliminary results will dictate our 
choice. 

With respect to short-run and long-run response, the Nerlove model [6] 
was used. 

Corn was taken as the competing crop to navy beans.! Barley, oats, corn, 
and sorghum grains were considered the most important competitors to 
great northerns for acreage.” The relevant farm state prices and/or returns 
per acre of these feedgrains were aggregated into one series, with weights 
representing both the importance of the feedgrains per state and the im- 
portance of the states in the production of great northerns. Sorghum grains 
and barley may be considered the most relevant competing crops for small 
whites and blackeyes.* Prices and/or returns per acre of these grains were 
arbitrarily aggregated cn a fifty-fifty basis. Besides feedgrains, California 
beans also compete among each other for land. Consequently, an index 
of competing bean prices was constructed for every class of California’ 
beans here under study. Appropriate weights were used to reflect the re- 
gional importance of each variety and its ccmpetitors.4 

When market prices have been at or near support levels in recent periods, 
there is a priori expectation that current support prices will be relevant for 
plarning. This expectation has also been contradicted in the past. Hathaway 
[4] tested the hypothesis that, after the price support program was in- 
augurated for navy beans, farmers would respond to the price announced in 
advance as the price support level. But he found no statistical evidence to 
substantiate this hypothesis. It is probable that only drastic differences be- 
tween last year’s price and the announced support price would be relevant. 
In any event, the hypothesis that support prices are relevant in any given 
year will be tested. l 

The idea at the outset was to estimate acreage equations. However, 
data on acreages for small whites, great northerns, and blackeyes covering 
the observation period could not be found. To avoid the influence of yield 
fluczuations, supply equations were estimated without the introduction of 
lagged production, but prices lagged one and two periods were introduced 
to get at an estimate of the longer-run supply response. Time was intro- 
duced in the supply equations for these three classes to capture trends in 
yields. Account was also taken of the establishment of quotas in some years, 
primarily by excluding these observations from the analysis [14]. 

It is assumed that orcinary least-squares estimation cf the supply models 
will yield estimates of the parameters which have minimum variance and 
are asymptotically unbiased. The results, which are given in Table 1, are 


1Wichigan grows more than 98 percent of the navy bean crop. 
2 Nebraska (about 40 percent), Idaho (about 28 percent) and Wyoming (about 20 percent) 
are the principal states where great northerns are grown. 
3 elses whites and blackeyes are grown exclusively in California. 
California was for this purpose divided into four regions: Southern region, Coastal region, 
San Joaquin Valley, and the Sacramento Valley. 
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satisfactory. All structural coefficients exhibit signs consistent with eco- 
nomic theory. Statistical evidence for the inclusion of the support price was 
present only in the case of great northerns. Also, there was no statistical 
support for the inclusion in the supply equation for blackeyes of competing 
bean prices, feedgrain prices, and own prices lagged two periods. With 
respect to the most relevant specification of the opportunity cost of feed- 
grains, returns per acre gave better results for California-grown varieties 
and price per unit was the better specifization for navy beans and great 
northerns. The magnitudes of the long-run and short-run elasticities at the 
means which can be derived frora these results are shown in Table 2. 


Table 2. Elasticities of the means derived from estimates of the pa- 
rameters of supply relationsaip for some categories of dry 
edible beans 









Acreage Production 





Elasticities 
of 





Navy Great ucrthern Small white Blackeye 





Short Long Short Long Short Long Short | Lone 
run run run run run run mun rung 


+0.39 | +2.90 | +1.21°| 2.5291 +1.03% +1.22] +-0.74% 
—0.34 | —2.53 E 


with respect 
to 








Own price 

Prics of competing beans 

Pric2 of corn 

Prics of feedgrains 

Inccme from barley and 
sorghum 


1.77" 
1.163 





^ One period (one marketing year). 
Two periods (two marketing years). 


Demand analysis 


The functions explaining wholesale disappearance’ are based on classical 
eccnomic theory. Consequently, wholesale disappearance is, in general, a 
function of the own wholesale price, the wholesale price of the closest com- 
petitor(s), income, and population. Beceuse it was found that data with 
respect to CCC acquisitions of great northerns were questionable for some 
years, a typical price equation rather tian a demand equation was cqn- 
structed for this class. Inventory demand has, in general, been made a 
function of production and government take-over as a corrective factor on 
production, and of the own price and tke price of the closest competitor. 

An important characteristic of the price-demand structures of many 
agricultural commodities is the presence of a support price and, conse- 
quently, the existence of the possibility of having to deal with CCC ac- 
quisitions. In the cases we know of [2, 4], this characteristic has been taken 
care of through the construction of a relationship explaining CCC acquisi- 
Dons, The logic has been the following: CCC acquisitions are a function of 
the difference between the free market price and the support price. Because 


5 Wholesale disappearance includes ending stock: for navy beans, 
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the free market price cannot be observed when take-over actually doe ` 
occur, it is represented by supply, competing supplies, income, and popula- 
tion. Consequently, CCC acquisitions are postulated to be determined by 
these factors plus the support price. However, this method is correct only 
when acquisitions by the government occur during every period. Indeed, 
if we plot in a two-dimensional diagram CCC acquisitions (vertical axis) as 
a function of the difference between support price and free market price 
(horizontal axis), then our scatter will exhibit a kink around zero; for, in 
case of a free market price above the support price, there will be na CCC- 
acquisitions. Consequently, a regression line fitted through all points will 
automatically be biased, except in the case where the free market price 
would always have been lower than the support price. In this study, CCC 
acquisitions are postulated to depend on the variables mentioned <arlier 
as well as on the difference between actual market price and support price. 
If there are any significant CCC acquisitions, the last variable will nearly 
equal zero; if there are no acquisitions, this variable should bring the nega- 
tive take-over resulting from the extension of the true regression line into 
the third quadrant back to zero. 

A dummy variable was introduced in the demand equation for navy 
beans, with a value of one for the years 1950-51, 1958-59, 1959-60, 1962- 
63, and 1963-64, and zero for the other years. The justification was the 
following: In the last four years of those just mentioned, there are unusually 
high commercial exports of navy beans, the reason for which cannot be 
found in lower prices or scarcity of other varieties. The Vegetable Situation 
gives as a reason poor bean crops in Europe [10, p. 20; 11, p. 16; 12, p. 14; 18, 
p. 19]. However, from a survey of FAO data, we find that European bean 
crops were not poor in those years. Given the inadequacy and incomplete- 
ness in general of the data for this sector, one suspects that part of these 
disappearances may have been not truly commercial but rather somehow 
connected with the price support program. o 

The years 1952-53 and 1953-54 were deleted from the analysis because of 
lack of data. Also, some minor adjustments were made [14]. 

Allowance was made for the possibility that the components of the price- 
demand structure of navy beans, small whites, and great northerns were 
determined simultaneously. Furthermore, I allowed for the possibility 
that navy bean prices influence prices of blackeyes; but since blackeyes are 
unlikely to have a significant effect on the prices of navy beans, great north- 
erns, and small whites, I assumed that no sericus error was committed by 
not incorporating the price of blackeyes into the price-demand structure of 
the other varieties. However, for purposes of consistency in further work, 
the price of navy beans used in the blackeye demand structure was comput- 
ed from the first round of the two-stage least-squares estimation proce- 
dure. i 


316 / RoGER J. VANDENBORRE 


It was assumed that two-stage least-squares estimation of the price- 
demand structures would result in asymptotically unbiased estimates of 
the parameters. These results are shown in Table 3. 


Dynamics 


In order to integrate the estimated supply and price demand components 
into one general dynamic model, I performed the following operations: 

1. I linearized the acreage or supply functions by evaluating the linear 
terms of a Taylor’s expansion of the various equations at the mean values 
of the appropriate variables.® 

2. I changed the acreages obtained from the acreage functions to pro- 
duction, using mean yields, and expressed all supply functions as pounds 
per capita, using mean population.” 

3. I computed the reduced forms of the price~-demand market component 
from the two-stage least-squares results. In order that I might deal with a 
structure from which governmental interveation was absent, I did not use 
in tae computation the equations explaining CCC acquisitions. Also, I 
dropped the dummy variable in the demand equation for navy beans.® 

4. I redefined variables where higher-order lags were involved.’ 

5. In the dynamics model, I used a single designation for a given variable 


$ A structural system with one-period lags involved (and higher-order lags can always be 
reduc2d to one-period lags) can after linearization be expressed in matrix natation as follows: 


—BYw = vY- TF Dënn + Afen + BEru-n + Cx. 


‘The vectors of variables Vin, Pg», and Xi, as well as the matrices of coefficients v, T, 8, are 
familiar to the readers. If relationships in the system involved Vin, Ho, or Xeo in a natural 
logarithmic form, and if subsequent linearization took place, involving only the linear terms 
in a Taylor’s series expansion, then for every t and every variable involved, we could sum the 
neglected terms in the expansion. This sum is of the form 


EI 


a È {[- r] + D]ie- a], 
nel 
where Z represents the value of the point at which linearizatior took place. The factor following 
a is always negative for suitable chosen # where œ itself is the estimate of the parameter on 
log. zo. Therefore, these vectors Ey, Eya- and Exe ere vectors of linearization errors 
and A, B, and C are matrices of the appropriate coefficients. Given this idea, there are several 
possitle ways of determining the size of the error introduced by linearization. 

7 Eu through FulY i1 through Fan A) are therefore now in pounds per capita. The variable 
Zs: wes composed of the prices of blackeyes, large lima beans, and pink beans, with appropriate 
weight factors. For present pu-poses, this variable was split up into its components. The sup- 
port price of great northerns was the only one found to De of any relevance in the supply equa- 
tions. When this price was sez equal to zero, an unrealistically low supply resulted. It was 
therefore assumed that, with respect to the estimated supply equation for great northerns, the 
support price was excluded by setting this price equal to the average of the last eight years, 
when it was considerably below the free market price. 

8 Identities involving the equalization cf demand and supply were added to the structure to - 
compnte the reduced forms. 

8 For example, Haass?) ONE Hut, 
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ever though it was denated bo: different symbols in the supply and demand 
equations,!° 

The whole set of equetions can now easily be brought into the following 
framework: 


(D Y, = (Y) + eZ, 


where Y,, Y: and Z, are vectors of endogenous, lagged endogenous, and 
exogenous variables, and Tt, and I; are appropriate matrices of coefficients. 
If it can be assumed that the exogenous variables are linear functions of time 
and if each of the roots of H- has a modulus smaller than unity, then the 
time path of the endogenous variables can be written [10] as 


(2) F, = (I = Dk at Dn + Bt) = (I = Deag 0 
where 
(3) Zi = Bot Bu. 


It should be noted that expression (2) incorporates the idea of a sufficient 
lapse of time since the starting point of the system so that Dr approxi- 
mates the zero matrix, where n is the number of periods elapsed. 

On the assumption that I; is stable, the long-run stationary values of the 


10 For example, the price of navy keans in the supply equations was indicated by Zy, and in 
the demand equations by Han, For computation of the general dynamic model (expression 1), 
Zy-1 was replaced by Ys: in the supply equations. 


Ys: is total demand in Ibs. per capita of navy beans in € 

Yer is production and beginning stocks minus ending stocks of small whites £, in Ibs. 
per capita, 

Yn is commercial ending stocks of small whites in lbs. per capita in ¢, 

Ha is average price in ceats per lb. of great northerns in é, 

Ka is average price in cents per lb. of navy beans in #, 

ia is average price in cents per 1b. of small whites in £, 

Yau is average price in cents per Ib. of blackeyes in É, 

Fie: is commercial ending stocks of blackeyes in Ibs. per capita in tå, 

Har is production per capita ani beginning stocks per capita minus ending stocks per 
capita of blackeyes in € (in Ibs.), 

Fa is CCC acquisitions of navy beans in € in lbs. per capita, 

Yis: is CCC acquisitions of small whites in ¢ in lbs. per capita, 

He is difference between actue! market price and support price of navy beans in t 
in cents per 1b., 

Yin is the diference between aus) market price and support price of small whites 
in ¢ -n cents per Ib., 

Yo. is average price in cants per lb. of navy beans in t, computed as a function of 
the exogenous variables in the model, 

Xu is disposable income in thousands of dollars per capita in t, 

Xa: is production in lbs. per capita of navy beans in f, 

Xz: is production in lbs. per capita of great northerns in €, 

Eu is production plus beginning stocks in Ibs. per capita of small whites in £, 

Xs: is production plus beginning stocks in Ibs. per capita of blackeyes in t, 

Xs: is a dummy variable (see page 315), 

Xn is the support price of navy beans in ¢, in cents per 1b., and 

Xs: is the support price of sma.l whites in € in cents per Ib. 


b In preliminary work, ccefficier.ts cf the variables Kar and Eier were nearly identical; 
the variables were consequently added together to save on degrees af freedom. 
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endogenous variables corresponding toa given set of exogenous variables 
are given by 

(4) Y= (I SS H) MZ. 

Therefore, if the vector of exogenous variables changes from Boto Bot Bi, 


and if that change is permanent, the equilibrium change in the vector of 
endogenous variables is given by 


(5) AY = OU = U) HB. 


This equilibrium change, however, might fully materialize only after 
several periods. To evaluate the change per period, we may write, after 
consecutive substitutions into expression (1), 


(6) Yı = Oi'yo + U:(Bo + By + UNB + Bo + - + - + Thi Bo 
and l 
(7) Yia = yo + WeBo + Dain + MNB, + - - + + MB. 


For a stable Ih, the matrices II,’ and II‘ approximate zero (for sufficiently 
large #), and therefore 


(8) Y, = Yii = IB. 


Then 

(9) Yur — Y: = (Y: — Yuu) = ILIB; 

and in general S 
(10) Yar — Yuet) = Data, 


Under the assumption of a stable H, matrix, the change will eventually 
equal zero or the endogencus variables will have obtained their new equi- 
librium position. Of great importance, of course, is the speed of adjustment. 
An analysis of the time path of the change would involve an investigation 
of Datt: DR, for n=0, 1, 2,.... 

The M and IM matrices are reported in Tables 4 and 5. In order to evalu- 
ate expression (2), we need to estimate the trends along which the values 
taken by the exogenous variables developed through the course of time." 
They were obtained by simple regression analyses over the period 1948- 
1964. In each analysis, one exogenous variable was treated as a dependent 
variable and time as an independent variable. The results are given in Table 
6. 

The stability of the I, matrix was checked through consecutive multipli- 
cation by itself. The largest element of (Ili)! was of the order of 10'; the 
largest element of OL Ui was of the order of 107. Thus, Il; is a stable matrix. 


11 This procedure may to many sound much too naive. I will, however, present also results 
derived from the system when this assumption is rot used. 
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Table 6.” Estimated relationships between exogenous variables and 
the time trend 

















Standard 
S Constant Trend 2 
Dependent variable R error of 
term ccefficient estimate 
Price of corn: (Michigan) 1.77775 — 0.05091 0.58 0.21000 
Income from barley and sorghum:1 40.81649 +0.67188 0.29 5.38000 
(California) - 
Price of feedgrains:ı (Idaho, 1.2425 — 0.02352 0.61 0.09304 
Nebraska, Wyoming) 
Income 1.25245 +0.05799 0.99 0.02376 
Price of large limas; 14.81225 — 0.20872 0.08 3.65655 
Price of pink beans: 9.48525 — 0.02958 0.00 2.11184 








The Results 


Table 7 compares the results obtained from evaluating expression (2) 
with the actual outcomes for the pericd 1948-49 through 1963-64.” 

Before drawing any conclusions from this comparison, we should remind 
ourselves of the framework of the comparison and of the assumptions and 
simplifications accepted to arrive at the results from application of expres- 
sion (2). 

First of all, the actual data on supplies and prices are records of the sec- 
tor in operation under the existence of a price support program, whereas the 
results from applying expression (2) have been established under the as- 
sumption of no governmental interference whatsoever. Moreover, one has 
to remember that expression (2) in no way gives an answer to the question 
as to what happens in the years immediately following a change from the 
existence of a price support program tc the absence of such a program. 

Secondly, part of the estimated structural system was linear and part has 
been linearized. Other simplifications were introduced through the use of 
mean yields and the mean of the U.S. population over the observation 
period, and the exclusion of shocks such as the Korean War disturbance. 

Against the results obtained from the evaluation of expression (2), we 
can put another set (@’), derived from consecutive use of the actual esti- 
mated supply and price~demand structure (without linearization) and using 
actual yields, actual population, and the actual level of exogenous variables 
as registered for every year. The two sets are not fully comparable, however, 
especially for the first part of the period. First, the actual prices of the year 
1947-48 were taken as initial conditions to compute set (?’). Second, the 


12 The reader can for the moment ignore columns under (2’). 
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Korean War disturbance was allowed to exert its influence. Third, a com- 
plete structure was developed for lima beans. The only link with the model 
for white varieties was established through the supply equation for small 
whites. The lima bean model was so unstable that I imposed actual sup- 
port prices as lower bounds on the prices for lima beans. In other words, 
the prices of large lima beans used to compute set (2') were not very differ- 
ent from those used to compute set (2), and consequently we should not 
expect the influence on the production of small whites to be very different. 

Focusing on the more recent part of the observation perioc, we find the 
results from (2) and (2’) not very different, except for supplies in the case 
of great northerns and prices in the case of small whites. I may further 
point out that considerable CCC acquisitions of navy beans and great 
northerns did occur in the years in which great discrepancies between ob- 
served values and evaluations of expression (2) occurred as shown in Table ~ 
7. For example, CCC acquisitions of navy beans in the period 1960-1964 
amounted to nearly 7 million hundredweight or 25 percent of production. 
Navy beans and, to a lesser extent, great northerns are also the varieties 
for which prices as computed in (2) cr (éi) are distinctly below support 
prices (Table 8). 

It is cf value to know the impact of a one-unit permanent change in the 
price of corn, in the income from feedgrains, and in disposable mcome on the 
quantities supplied (quantities demanded) and on the prices of the varieties 
of beans here considered, in the absence of governmental intervention. This 
concept has been defined in the literature as a multiplier. This concept of 
multiplier has to be clearly distinguished from multipliers referring to one- 
shot or impulse exogenous changes. To obtain these effects, we have to 
evaluate (Z— Dit, The results have been summarized in Table 9. 

Again, on the basis of this table, the reader can draw several conclusions. 
He may ask, for example, what effect an increase in the prices of corn and 
other feedgrains would have on the supply and price of navy beans. Suppose 
that the price of corn in Michigan rises by $1.00 per bushel, thet the average 
prive of Zeedgrains in the regions producing great northerns rises by $0.80per 
bushel, and that average gross income from sorghum and barley rises by 
$57.20 per acre in California, all other things remaining constant. As a re- 
sult, price per hundredweight of navy beans would rise by $4.65 and sup- 
plies wculd decrease by [0.870 (1.00)—0.005 (67.20)—0.011 (0.80)] or by 
0.575 lbs. per capita. The effect of the same change in feedgrain prices on 
small whites would be to increase the price by $7.15 per hundredweight and 
decrease the supply by 0.198 Ibs. per capita. 

Up until now, we have not discussed specifically the potential impact of 
the price support program on the supply of dry edible beans. Indirectly, 
we have seen some results by comparing actual supplies and supplies gen- 
erated hy evaluation of expression (2). To have a more complete picture, we 
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Table 9. Impact of a one-unit permanent positive change in selected 
exogenous variables on the quantities supplied (demanded) 
of some varieties of dry edible beans* 











XY Zu Zu. Zut 
f 1,000 per |dollars per dollars per | dollars per 
capi ita bushel acre bushel 
Quantity supplied (demanded) of 
navy beans in Ibs. per capita —0.286 —0.870 +0.005 +0.011 
Quantity supplied (demanded) of 
small whites in lbs. per capita +0.055 +0.143 —0.006 +0.003 
Quantity supplied (demanded) of 
great northerns in Ibs. per 
capita +0.316 +0.827 --0.000 — 2,043 
Quantity supplied (demanded) of 
blackeyes in ibs. per capita —0.057 +0.047 +0.000 +0.000 
Price of navy beans in dollars ‘ 
per cwt. — 0.23 +4.65 -+0.00 +0.00 
Price of small whites in dollars 
per cwt. +1.15 +3.15 -+0.07 +0.00 
Price of great northerns in dollars . 
per cwt. +0.84 +2.19 -+0.00 +0.15 
Price of blackeyes in dollars 
per cwt. —1.66 +1.36 -+0.00 +0.00 











a It is, of course, in reality impossible to change any of the variables Za 31, Sai Or 
27.1 without changing them all. 


go back to the original linearized supply functions. The framework is the 
following: Suppose the support prices have been at or below free market 
prices. Assume now that the prices are raised by $1.00 per hundredweight 
$0.01 per pound above their equilibrium at a given point in time. The 
question then is, What is the effect on production, assuming that the in- 
crease is kept for as many periods as necessary for full realization of the 
impact, other factors being constant? 

We have to evaluate (I~—1;)7,B, per equation in terms of the coeffici- 
ents of that particular equation. For example, the linearized acreage func- l 
tion for navy beans is 


Viz = 50.8205 + 0.8658: Hu: + 24.1242 Zi1 — 129.9634 Zor: 


Therefore, the total impact of a permanent support price $1.00 per hundred- 
weight above the free market price is 


0 
[1 — 0.8658]-1[50.8205 24.1242 —129.9634| |1| = 179,760 acres. 
0 
If one is interested in the path of adjustment, one computes, of course, 


(0.8658) (24.1242), where n=1, 2, 3, - > -, ©. The consecutive values in 
the case of navy beans are (in thousands of acres): 20.88, 18.10, 15.67, 
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13.55, etc. For those supply functions not including the lagged dependent 
variable, the expression to be evaluated is reduced to II;B, per equation in 
terms of the coefficients of that particula> equation. The results are sum- 
marized in Table 10. 


Table 10. Final impact on production of a permanent increase in the 
support price of $1.00 above the free market price 





Percentage of mean 





Variety Units (1948-1964) 
Navy beans 179.76 (thousands of acres} 36.0 
Small whites 42.36 (thousands of cwt.) 6.5 
Great northerns 869.70 (thousands of cwt.) 48.0 
Blackeyes 57.42 (thousands of cwt.) 7.5 





The results with respect to navy beans and great northerns reflect the 
improvement in the competitive position of these beans versus feedgrains. 
The response of small whites and blacksyes to the indicated changes is 
more limited, partly because, at least in ine case of small whites, support 
prices of competing beans were also put at £1.00 above the free market price. 

As exemplified by the per-period breakccown of the total increase for navy 
beans, it is dangerous to estimate the influence of a support price program 
on the basis of a short-run response model. On the basis of such a model, 
Hathaway concluded that supply expansion of nevy beans in response to 
higher support prices would be quite limited [4]. 


Conclusion 


A dynamic model, sich as has here been applied to a particular sector, 
can lead to many more insights into the basic character of an economic sys- 
tem than a static model. Furthermore, w2 are also apt to get results which 
are more nearly correct. Because a dynamic model is more complex than its 
counterpart, it is natural that further simplifications are introduced in.an 
effort to come to practical results. Research is needed as to the impact of 
these simplifications on the results obtained. 
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Effects of Shifts of Aggregate Demand 
upon Income Distribution” 


Hyman P. Minsky 


N THE United States a large portion of those living in poverty and an 
even larger portion of those living close to poverty do so because of 
the meager income they receive from work. The questions that need 
answering if, some day, a serious war on poverty is to be mounted relate 
to the distribution of income and the available policy tools which can af- 
fect the distribution of income in the relatively short run, The emphasis - 
upon the short run makes programs based upon accelerated investment in 
humans irrelevant. It also means that the impact of economic growth 
upon the extent of poverty [1] is not germane. The policy problem is to 
affect the distribution of income, given the capacity to produce and the 
skills and locations embodied in the labor force. 

Early in the preparations for a possible war on poverty, I was drawn 
into discussions dealing with the prospective campaign. My view was 
summarized in the subtitle of a talk at the Berkeley conference [6], a sub- 
title that was too flip for the editor of the published version. The subtitle 
was “Is This Trip Necessary?” I consciously ignored the poverty of those 
not expected to be in the labor force, which can be handled only by a 
sufficiently generous scheme of transfer payments. The argument of the 
pager, and of some subsequent writings, was that the achievement and 





* This paper is based in part on research aided by a grant from the National 
Institute of Mental Health (Grant MH-09189, “Social and Community Problems in 
Public Housing Areas”) tc the Social Science Iastitute of Washington University. I 
wish to thank John Richarcs for his assistance. 
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sustaining of tight full employment could do almost all of the job of elimi- 
nating poverty. 

My thesis was that tight full employment would help eliminate poverty 
in at least two ways: (1) by employing the unemployed and moving 
part-time workers to the fully employed class, and (2) by fostering labor 
market conditions such that low wages will increase at a faster rate than 
high wages. 

Tight full employment as I defined it was neither achieved nor sus- 
tained during the 1960's. As an interim measure of tight full employment, 
I suggested a measured unemployment rate of 3.0 percent, considerably 
below the best we have achieved since 1953 but well above measured 
rates in Europe. In spite of a war added onto an investment boom, the 
lowest monthly unemployment rate achieved during the current expan- 
sion was 3.5 percent, and we never got far below 3.7 percent for a sus- 
tained period. 

The events- of the expansion indicate that we cannot rely upon “undi- ` 
rected” aggregate demand increases to do the job which I claimed it 
could do. This is because of two facets of what happened: 

L The crunch of August-September 1966 showed that a sustained ex- 
pansion, or even sustained growth, breeds “stresses and strains” within the 
economy which make the continuation of the expansion or growth un- 
likely. Thus, sustaining tight full employment may require more than just 
an expansionary monetary and fiscal policy. 

2. The distribution of relative wages did not appreciably improve dur- 
ing the expansion of the 1960's. 

Thus, it may be that greater attention | to the structure of aggregate de- 
mand is necessary if a desired change in relative wages is to be achieved. 
The question is whether “directed” demand can achieve the goal of 
greater equality or whether a system of direct controls is needed, with or 
without directed demand. 


Income Distribution as a Policy Goal 


After the summer of 1967, the “question” of the distribution of income, 
in all its dimensions and not only as measured money income, should be 
the leading domestic issue. One way of stating the problem is that there is 
some maximum inequality to the distribution of a generalized income that 
is compatible with social stability. It seems clear that a good wording of 
the leading social imperative is “to assure domestic peace and tranquil- 
lity.” 
The maximum inequality consistent with any set of social goals is not 
invariant. It is useful to conjecture, following Scitovsky [11], that in a 
technically sophisticated, highly urbanized society inequality of measured 
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inccme more truly reflects inequality of zeal or “subjective” income than 
in a less sophisticated, rural environment. In the dimensions not measured 
by the earning and spending of private income, life may be easier and the 
conzibutions of public and free goods mare evenly distributed in a rural 
and small town setting than in our modem cities. Whereas the “inequal- 
ity” in the distribution of private income may be partially offset by the 
distribution of free and public goods in some settings, in our modern 
urban ghettos the coverage of free goods has decreased and public goods 
typically are distributed so as to aggreva-e the measured inequality of in- 
come. In addition, there are problems of perception and tradition: rural 
poverty may be associated with a belisf in the inevitability of status 
diffsrences, whereas urban societies are associated with a belief in social 
and economic mobility. 

Another reason why a consensus that equity exists is required is that, in 
a modern urban society, for a broad set of occupations, public benefits ex- 
ceed private benefits. The dependence of any particular unit’s output 
upcn the smooth working of other units is so obvious that observed differ- 
ence in income received must correspond to some notion of “fairness.” 

Roughly speaking, there are two classes of policy instruments which 
can be used to affect income distribution: one set affects factor payments 
from production; the ozher affects disposable income by a system of trans- 
fer payments. 

There has been much discussion of broadening the tax system to pro- 
vide transfer payments by right, the so-called negative income tax [3]. 
Objections to the negative income tax are possible on two planes. One is 
that if the income guarantee is “adequate” a sizable disincentive effect 
may exist, therefore de2reasing attainable real gross national product. The 
second set of objections is political and sozial: the creation of a large class 
of social remittance men and women is aot conducive to either social co- 
hesion or domestic trar.quillity. 

The virtues of the n2gative income taz are that it eliminates the stigma 
and costs of case-load welfare and that in principle it could provide ade- 
quate incomes for the economically inective portion of the population. 
More nearly adequate welfare and peasion schemes and, in addition, 
some way of guaranteeing such income protection as a right are neces- 
sary. But it is an admission of an inability to make the production process 
respond to social goals to resort to taxction transfers as a substitute for 
income from factor payments. 

On the other hand, the position hypothesized by Henry Simons [12, 13] 
thet an enterprise ecor:omy tends to generate a distribution of income and 
wealth that is inconsistent with the continuation of political democracy 
seems particularly timely. The solution to this dilemma proposed by Si- 
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mons, an effective system of progressive income taxation and transfers, is 
as relevant for our time as it was for his. 


The “Crunch” and the Limitation to Aggregate Demand 


The 1960s witnessed the apparent victory of Keynesian policy. How- 
ever, the successful application of Keynesian policy may result in an econ- 
omy that is inherently unstable. This instability is not the result of a ten- 
dency to stagnate or enter into a deep depression state; rather, it is due to 
a tendency to explode. 

Between the end of World War II and the crunch of 1966, the Ameri- 
can economy operated within an expectational climate in which decision 
makers were increasingly expecting reasonably full employment to be 
maintained and to an increasing extent both households and business 
were expecting next year to be better than this year. This trend in the 
expectational climate resulted in an explosively increasing demand for 
private investment in the mid 1960's. 

Rising investment generates savings. During the 1950’s, when a nascent 
investment boom took place, the savings took place as a result of changes 
in the federal government’s budgetary position. This was due to the appli- 
cation of conventional fiscal precepts in designing tax and spending pro- 
grams. In the 1960's, as a result of the combination of “modern” fiscal pol- 
icy ideas and an accidental war, government revenues did not rise rapidly 
relative to government spending when private investment “exploded.” 
Thus, the savings to offset the explosion of private investment had to 
come from the private sector. 

The “Kaldorian” relation [4], in which the propensity to save out of 
profits is greater than the propensity to save out of househcld disposable 
income, means that income distribution shifts towards profits whenever 
savings must be generated in the private sector. One way in which this 
change in the distribution cf income can take place is through inflation. A 
rise of prices in excess of the rise in money wages lowers real wages. This 
classical inflation pattern, in which savings are forced by rising prices, 
was evident during 1966 and is an element in the continuing price pres- 
sure of 1967. Thus, not only does the “classical” (wages and profits) dis- 
tribution of income “deteriorate” during an investment boom but also the 
deterioration is associated with a politically unpalatable inflation. 

The contention that a measured 4-percent unemployment rate is full 
employment apparently was borne out by the accelerated rise in prices 
during 1966 and 1967. However, as wage increases were modest through- 
out most of 1966, the guidelines broke more on the price than the wage 
front; the mechanism of the inflation was not that of the Phillips curve 
ei. 
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Private investment lagged in the first three years of the current expan- 
sion and virtually explcded in the second three years. This investment ex- 
plosion put serious pressures upon financial markets even in the absence 
of Federal Reserve action. When the Federal Reserve System applied 
some constraint, a “mini-panic” occurred. 

The “mini-panic” of 1966 can be interpreted as evidence that sustained 
full employment may result in such an explosive increase in investment 
demand that it becomes impossible to achieve the sustained growth in de- 
mand necessary for continuing full employment. This is so because the in- 
vestment boom is due to an “euphoric” expectational climate, and to 
break the investment boom it is necessary to change the expectational cli- 
mate. Once the expectational climate is changed, all of the private sectors 
become sluggish. Only by accident would public demand increase suffi- 
cier:tly quickly so that a relatively deep recession would not follow such a 
change in expectatiors. Of course the deep depression ratifies the 
changed expectations aad thus it will take time to rebuild confidence. 

The destabilizing investment boom of the 1960's took place before un- 
employment rates were lowered to the levels which I characterized as 
tight full employment. If such explosive investment booms are a charac- 
teristic of American capitalism and they occur prematurely, then, in order 
to achieve and sustain tight full employment, it is necessary to contain the 
potential investment boom. One possible way is so to direct demand that 
it does not generate a large inducement to invest. Another possibility is to 
control investment directly, either by licensing investment or by licens- 
ing access to financial markets. 


Impact of the Great Expansion upon Income Distribution 


An important characteristic of the present-day American economy is 
the widespread belief, which kas been validated by the overall perfor- 
mance of the economy since World War II, that next year will be better 
than this year. One way in which this “betterness” appears is in higher 
money incomes. Thus, the convention of annual “improvement” factors in 
union contracts. As long as a pattern of annual wage increases exists, 
changes in income distribution among wage earners will be due to the 
pattern of wage increases. 

The evidence presented by Ulman [14], mainly for post-World War II 
years prior to the recent expansion, is that a significant positive correla- 
tior exists between the original level of gross hourly earnings and the per- 
centage change in gross hourly earnings. This contrasts with the finding 
for the depression and war years [9]. 

The pattern of arithmetic increases in wages that occurred during 
World War II translates into geometric increases that are inversely re- 
lated to the original wage level, thus decreasing the range of relative l 
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earnings. During the early postwar period, the range changed but little. 
Between 1953 and 1960, the years of increasing overall slack in labor mar- 
kets, the range widened. Between 1960 and 1966, the range of weekly 
wages has shown no real change, even though the dispersion of hourly 
rates as measured by the coefficient of variation has shown some narrow- 
ing over this recent expansion. 

The initial observation for what follows is 1948. This year may be too 
close to the end of World War II, with its elaborate wage and price con- 
trols, to serve as a “model” for relative wages. Between 1953 and 1961, the 
trend was toward higher unemployment rates. The expansion of 
1961-1966 saw aggregate unemployment rates fall from 6.7 percent to 3.8 
percent. Does chronic and growing labor market slack widen the range of 
weekly earnings among industries, whereas a period of Jabor market tight- 
ening or tightness narrows the spread? 

Relative earnings in the 21 two-digit manufacturing industries plus 
mining, contract construction, wholesale trade, and retail trade were ex- 
amined. For each year, the average weekly wage in each of the 25 sectors’ 
was’ divided by average earnings in all manufacturing to get relative 
wages. 

In 1948, weekly earnings in four industries (Table 1) were in excess of 
120 percent of the average earnings, and three industries exhibited earn- 
ings that were less than 80 percent of the base. In sharp contrast, in 1966, 
weekly earnings in six industries were in excess of 120 percent of all the 
manufacturing earnings, and earnings in six industries were below 80 per- 
cent of the base. Whereas in 1948, of the 25 industries, 18 were in the 
range “weekly earings in all manufacturing +20 percent,” in 1966 only 
13 were in this range. (If “+10 percent of all the manufacturing earnings” 
is used as the central group, 12 of the 25 industries were in the range in 
1948, whereas only 9 were in 1966. ) 

Not only has there been a market thinning out of the middle of the 
range of weekly earnings by industry, but also the minimum average 
weekly income as a ratio to the average has decreased. In 1948, weekly 
earnings only in tobacco manufactures were below 70 percent of the aver-- 
age. In 1966, three industries exhibited weekly earnings lower than 70 ` 
percent of all manufacturing: these were leather and leather goods, ap- 
parel and related manufacturing, and retail trade. 

Of the ten industries with the highest weekly earnings in 1948, seven 
had increased their relative earnings by 1966, one exhibited no serious 
change, and two (mining, and printing and publishing) had suffered sub- 
stantial relative declines. 

Of the eight industries with the lowest relative wages in 1948, seven 
had experienced a substantial decline in their relative wages by 1966. The 
exception, tobacco, had the lowest average weekly earnings in 1948 (69 
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Table 1. Average weekly earnings as a ratio to average weekly earn- 
ings in manufacturing, 1948, 1953, 1960, and 1966 





Industry 1943 1953 1960 1966 
Mining 1.234 1.178 1.175 1.158 
Contract construction 1.238 1.226 1.259 1.293 
Ordnance & accessories 1.078 1.108 1.208 1.209 
Lumber & wood products 0.896 0.862 0.821 0.825 
Furniture & fixtures 0.919 0.893 0.838 0.813 
Stone, clay, & glass products 1.001 0.995 1.031 1.018 
Primary metal industries 1.151 1.198 1.221 1.230 
Fabricated metal products 1.060 1.085 1.096 1.084 
Machinery 1.13 1.173 1.165 1.202 
Electrical equipment 1.026 1.000 1.011 0.969 
Transportation equipment 1.162 1.210 1.242 1.267 
Instruments & related products 0.989 1.030 1.040 1.010 
Miscellaneous manufacturing 0.904 0.873 0.827 0.791 
Foo. & kindred products 0.920 0.901 0.959 0.925 
Tobacco manufactures 0.689 0.675 0.723 0.758 
Textile mill products 0.822 0.754 0.708 0.731 
Apparel & related products | 0.822 0.691 0.627 0.613 
Paper & allied products 1.03 1.019 1.060 1.063 
Printing & publishing 1.226 1.167 1.147 1.092 
Chemicals & allied products 1.041 1.053 1.150 1.118 
Petroleum & related products 1.304 1,282 1.322 1.288 
Rubber & plastic products 1.004 1.031 | 1.031 0.995 
Leather & leather products 0.773 0.722 0.674 0.667 
Wholesale trade 1.909 0.978 1.011 0.990 
Retail trade 0.784 0.705 0.695 0.611 


Source: Computed from Manpower Report of the President. Table C-6, “Gross 
Average Weekly Earnings of Production or Non-Supervisory Workers on Payrolls of 
Selected Industries Annual Averages.” 


percent of the all manufacturing average earnings). By 1966, this ratio for 
tobacco was 76 percert, and tobacco manufactures were fifth from the 
bottom in weekly earnings. 

Some of the declines in relative weekly earnings were really substan- 
tial. Earnings in apparel fell from 82 percent to 61 percent of the average 
of all manufacturing, furniture from 92 to 81 percent, leather from 78 to 
67 percent, textiles from 82 to 73 percent, and lumber from 90 to 83 per- 
cent. In addition, retail trade fell from 78 to 61 percent and miscellaneous 
manufactures from 90 to 79 percent. 

The seven industries that ranked from aleventh (paper and allied prod- 
ucts, relative earnings 103 percent) to seventeenth (food, relative earn- 
ings 92 percent) in 1948 tended to show but slight changes in their rela- 
tive earnings in the period to 1966. The relative earnings of electrical 
equipment dropped 6 percent; all the others remained approximately un- 
changed in relative earnings: that is, the terminal-year relative earning 
was -:3 percent of the initial relative earnings. 
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Thus, over the period 1948-1966, for the industries examined, the rich 
tended to get richer, the poor tended to get poorer, and those in the mid- 
dle tended to hold their own. 

If 1948-1966 is broken into three subperiods, 1948-1953, 1953-1960, 
and 1960-1966, the spreacing of relative weekly earnings and the thin- 
ning out of the middle range occurred during each period, although it has 
occurred at an accelerated rate since 1953. Whereas weekly earnings in 18 
industries in 1948 were in the middle range (80 percent to 119 percent of 
the average in all manufacturing), 17 industries in 1953, 15 industries in 
1960, and 13 industries in 1966 were in this range (Table 2). 


Table 2. Average weekly earnings in 21 manufacturing industries, min- 
ing, construction, and trade: distribution of relative wages 
(all manufacturing = 100), 1948, 1953, 1960, 1966 


Weekly wage as a percentage Number of industries 











of all manufacturing 1948 1953 1960 1966 
120.0 and over 4 3 5 6 
110.0-119.9 3 5 4 2 
100.0-109.9 3 e 7 5 

90.0- 99.9 4 3 1 4 
80.0- 89.9 3 3 3 2 
70.0- 79.9 2 3 2 3 
69.9 or less 1 2 3 3 


Source: Table 1 


The increase in the spread since 1948 seems to be mainly due to the 
relative retardation in the increase in earnings in what were already low- 
wage industries. The relative retardation of what were two high-earning 
industries in 1948—mining, and printing and publishing—is perhaps 
mainly due to technological changes, although the relative retardation of 
earnings in mining is a part of today’s rural poverty scene. 

Many of the industries in which relative wages declined between 1948 
and 1966 were “sick” for part or all of this period. In the case of the tex- 
tile, apparel, leather, and furniture industries, one response to difficulties 
was a rather large-scale migration from major metropolitan centers and 
their historical areas toward small towns and the South. 

A theorem seems to fall out of the experience of the postwar period. 
Marked declines in relative wage earnings in an industry will be accom- 
panied by changes in the location of the plants in the industry. 

The maintenance, or even a continuation of the thinning-out trend, 
during the expansion of 1961-1966 is evidence that the supply curves of 
labor to the industries with low relative wages remained highly elastic as 
the overall unemployment rate decreased. This may reflect their locational 
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adventages: with rural areas as a continuing source of labor, the advanta- 
geously located low-wage industries may im fact be operating with a huge 
reservoir of labor, responsive to job opportunities at unchanging mark-ups 
over rural incomes. 

As measured by the coefficient of variation, the spread of hourly earn- 
ings decreased slightly between 1960 and 1966, after increasing between 
1948-1953 and 1953-1960. In spite of this, the coefficient of variation for 
weekly earnings increased between 1960 and 1966. Thus, hours worked 
were positively correlated with earnings so that the distribution of weekly 
_ earnings had a wider range than the distribution of hourly earnings. Inas- 
much as it is earnings over a period, not the hourly rate, that is important 
in income distribution, the minor drawing together of hourly rates that 
occurred during the expansion is not especially significant. 


Leading Sectors in Generating Aggregate Demand and 
Income Distribution 


Aggregate demand has a structure which, in turn, generates the partic- 
ular (including regional) demands for products and factors. The govern- 
ment impact upon aggregate demand also has a structure. As long as in- 
come distribution is a “minor” or, better, an “unmentionable” policy goal, 
then the impact upon income distribution of the particular structure of 
government programs can be ignored. Once the achievement of some 
maximum inequality becomes a recognized social imperative, then the 
way in which government affects income distribution becomes a factor in 
policy decisions. 

A number of factors have combined to create the “shortages in the 
midst of surpluses” labor markets of the past 10 to 15 years, and the resul- 
tant spreading of relative incomes. One has been the peculiar pattern of 
government demand. It is only necessary to note how government spend- 
ing on research and development has grown and to combine this with the 
growth of spending on education to recognize that leading sectors, in 
terms of the growth of aggregate demand, have generated initial demand 
for highly skilled professional and technica] labor. Even though to a large 
extent the impact of gcvernment has been of a stop-go nature, the re- 
search-plus-education growth has been fairly steady. 

A second factor in determining the changes in relative incomes has 
been the rapid migration from rural areas, in particular the movement of 
Negroes from the rural South [7]. This has generated a large—nay, an in- 
finitely elastic-supply of unskilled and semiskilled workers in the cities. 
The disturbing results reported by Batchelder [2], that Negro male in- 
comes deteriorated relative to white male incomes between 1950 and 1960 
within the relevant cells, indicates that the data op average wages by in- 
dustry may obscure increasing spreads of incomes within each industry. 
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A third’ factor tending to spread relative earnings has been the stop-go 
nature of many facets of the economy since World War II. Over this pe- 
riod, on the whole, the American economy has done well. However, this 
overall “smoothness” has been the result of a series of stop-go develop- 
ments in various sectors. Not only has the country engaged in two “minor” 
wars, but also the leading sectors have shifted with great rapidity from 
general defense, to missiles, to space, to private investment. Each time a 
new government program, be it highways or aid to education or moon 
shots, gets under way, local excess demand for labor is generated. 

The impact of new leading sectors upon wages is different from a rise 
in employment that takes the form of rehiring previously employed work- 
‘ers and from the expansion of conventional industries. Whenever local de- 
mand for labor exceeds supply, wages rise [5, 10]. In addition, wage in- 
creases in a sector spill over to other sectors, even in the face of overall 
labor market slack. This is so because productivity of labor is a function 
of “morale,” and a decline in relative wages adversely affects morale. 
However, in the presence of slack, wage increases in the following sectors 
will be lower than in the leading sectors. 

If a series of stop-go shocks occurs and if these shocks all have their 
major initial labor market impact upon a restricted set of labor markets, 
then the wage in this restricted set will rise relative to others. If these re- 
peated impacts occur upon what are already high-wage industries and oc- 
cupations, then the distribution of income will be adversely affected. 

A test of whether the pattern of aggregate demand creation has af- 
fected the distribution of income, by a succession of such impacts upon 
the demand for particular classes of workers, is needed. Detailed occupa- 
tional income data and a way of transforming each period’s leading sector 
into demand for labor in particular categories are required for such a test. 


Policy Suggestions 


, From the above, I extract two propositions relevant to policy forma- 
tion: 

L The American economy as presently organized is not capable of 
achieving and sustaining tight full employment. 

2, Within the employment limitations of the economy, there is no sig- 
nificant tendency toward a narrowing of the spread of relative income 
from labor. 

I add to the above that a narrowing of the spread of income from labor 
is necessary. 

If the post-World War II pattern of shifting leading sectors determin- 
ing aggregate demand leads to perverse changes in the distribution of in- 
come, then we ought to consider changing the pattern of leading sectors. 
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A suggestion of real merit is that the government become an employer of 
last resort. 

One attribute of such a tap employer is that, when the terms upon 
which it will employ are set, the minimum wage for all is determined. 
There is no longer any question about the “coverage” of minimum wage 
legislation. In addition, the minimum wage set in this manner does not 
have an adverse effect upon employment, as may be true for the present 
minimum wage legislation. The relative size of the wage set by the em- 
ployer of last resort determines the division of the labor force between the 
private and the public sectors. 

In a world where ncminal wages are expected to increase each year, 
some improvement factor needs to be included in the terms upon which 
the employer of last resort hires. If the improvement factor for the em- 
ployer of last resort rises at.a faster rate than average and above-average 
wages, the range of relative wages decreases. In time, if such differential 
rates of change are sustained, a target ratio between the minimum and 
average can be achieved. 

To the extent that the high-wage workers’ nominal income rises at some 
“productivity rate,” the low-wage workers’ nominal income will need to 
rise at some faster rate: there may be an inflationary bias in an incomes 
policy that takes as one of its imperatives the achievement of greater 
equality. In addition, i will be necessary to restrain profits and invest- 
ment; in particular, the highly destabilizing tendency for investment de- 
mand to explode will heve to be brought under control. 

Although we currently view the crisis in income distribution as center- 
ing around the urban ghettos, much of poverty is rural. An employer of 
last resort, willing and able to hire all who offer to work, will have a large 
impact on the poorer rural areas. One effect of such a national employ- 
ment policy will be to slow down the pace of migration to the urban com- 
plexes. Inasmuch as meny of the urban problems are related to the rapid 
rate of migration, such a retaining effect following from an employer of 
last resort will be an added virtue. ' 

Much experimentation with tap employment policies, and its equiva- 
lent, the creation of programs which will have their major initial impact 
upon present unemploved labor, will be needed. However, the objective 
is clear: it is to take the labor force as it is and make sure that fitting jobs 
are available. Instead >f the demand for the low-wage worker trickling 
down from the demand for the high-wage worker, such a policy should 
result in increments of demand for present high-wage workers “bubbling 
up” from the demand for low-wage workers. 
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Discussion: Effects of Shifts of Aggregate 
Demand upon Income Distribution 


W. H. LOCKE ANDERSON 


Professor Minsky has ranged far and wide, making some fairly contro- 
versial pronouncements which he does little to support. I suspect that this 
is largely because so many are unsupportable. However, a paper of this 
sort opens to the discussant a rare chance to make his own unsupported 
statements in reply. I do not intend to let the chance slip by. 

In analyzing poverty and planning a program to lessen its extent, it is 
useful to distinguish four types of poor people: (1) the physically or sit- 
uationally unemployable, (2) the socially unemployable, (3) the em- 
ployable unemployed, and (4) the poarly paid. Minsky’s paper deals only 
with the fourth category. He contends, if I understand him correctly, that 
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prosperity does little for the poorly paid; it benefits principally those who: 
would be well off even if the economy were not booming. 

It is hard to disagree with this proposition, but I would not be con- 
vinced by the evidence he presents in support of it. Group means fol- 
lowed over a period of time are very tricky when people are free to move 
intc or out of the groups. If indifferently paid New England textile work- 
ers become well-paid electronics workers while poor southern share crop- 
pers become indifferently paid textile workers, should we really lament a 
wicening wage differential between the two industries? What matters, 
after all, is what happens to individuals. It is easy to concoct examples in 
which the mean wage of a group falls from one year to the next even 
though everyone attached to the group in the second year has then a 
higher wage than he had in the first. The only way to find out what hap- 
pers to individuals over the course of time is to follow the fortunes of in- 
dividuals. Panel surveys may be costly and require patient researchers but 
there are no quick and cheap substitutes fcr them. 

Suppose, however, that a carefully contrived piece of research did re- 
veal, as seems likely, that gorging the jackasses is a very inefficient and 
uncertain way of getting grain to the sparrows. What sorts of institutions 
would we like to develop as supplements to the private economy so as to 
provide an income distribution consistent with our democratic ideals, not 
to mention “domestic peace and tranquillity”? 

First, there is the problem of the physically and situationally unem- 
ployable—the aged, the unwell, and the female household heads with in- 
fant children. The answer for them is simple: give them money. Since the 
needs and situations of such people are so variable, it seems inevitable 
that much such assistence must continue to be distributed through case- 
work welfare. 

Second, there is the socially unemployable group—the poorly educated 
and the socially malacjusted who are yet reclaimable. For these we need 
to do much more than we do now in the way of combined maintenance 
and human development programs. One hopes that the aid of private busi- 
ness can be enlisted in such endeavors through the judicious use of tax 
credits or subsidies for training expenses. 

Third, we have the employable unemployed. I fail to see how this 
group can be very large with adequate aggregate demand. What pass for 
the present as the unemployed must to a considerable extent be unem- 
ployables. To use their unemployment as evidence that demand strong 
enough to produce inflation is still too weak to eliminate unemployment is 
simply to becloud the issue. It does seem, however, that new entrants are 
likely to remain problem cases even in prosperity. We need for them an 
unemployment compensation system which does not make prior servitude 
a condition for receiving benefits. 


\ 
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Suppose we had really adequate programs to care for those who cannot 
be unemployed and to assure adequate training and opportunity to those 
who can. Would we still have a poverty problem? Would we still be faced 
with the cases in my, fourth category—people who have been educated to 
the extent of their abilities, who are working, but who are so unproduc- 
tive that they cannot earn a decent income? I do not know, nor do I know 
how one could find out except to get there and see. 

However, I am convinced that if low pay arising from low personal ca- 
pacity were to remain a persistent problem, we would have no need of 
Minsky’s governmental “employer of last resort.” I see no reason why a 
person who could work for a private firm and have his wage supple- 
mented by a negative income tax should prefer to work for the govern- 
ment at the same income. We should aim for employment of all and an 
equitable income distribution, not an equitable wage distribution. A WPA 
seems likely to have much greater real resource costs than those arising 
from the disincentives of the negative income tax. Moreover, it would be 
criminal to create a class of salient second-raters in the name of humaniz- 
ing the income distribution. 


Farm Labor Mobility, Migration, and 
Income Distribution* 


Dare E. HATHAWAY AND BRIAN B. PEREINS 


HE heavy incidence of low incomes in agriculture has been high- 

lighted again by the recent report by the President’s National Advi- 
sory Commission on Rural Poverty [9] One of the solutions long ad- 
vanced for the low-income problem among farm people is increased rates 
of transfer of labor from farm to nonfarm employment. This solution is 
still advanced as the most obvious one, even though the high exodus rates 
of the past apparently have not resulted in changing either the income 
distribution within agr-culture or the reletive income position of farm and 
nonfarm people [3, 4, E]. 

Given the belief thet high rates of labor mobility will tend to reduce 
both interarea and interpersonal income inequalities, how does one ex- 
plain the lack of imprcvement in light of the rapid out-movement that has 
occurred? One explanation put forth has been that insufficient aggregate 
nonfarm demand for labor backs up labor in agriculture. A second expla- 
nation has been that, because of a varie-y of impediments, the out-move- 
ment to nonfarm employment simply has not been fast enough. 

Implicit in the mode] underlying these inferences are a number of as- 
sumptions: 

1. A substantial part of the farm labor force, given their present skills and 
abilities, would earn more if employed in nonfarm jobs. 

2. The potential nonfarm earnings of farm workers are unrelated to their 
earnings while farm-employed; as a corollary, farm workers with the lowest 
eamings have the greatest incentive to leave the industry. 

3. Lack of information about nonfarm j>b opportunities and unemployment 
in nonfarm labor marksts imvedes the rate of farm to nonfarm mobility; in 
addition, farm operators are deterred from changing jobs by anticipated losses 
on equity capital. Thes2 impediments combine to reduce the opportunity cost 
estimates of the farm 2mployed and to make them relatively immobile, and 
tend to confine their attention to local labor markets. 

4, Maintenance of full employment is a sufficient condition for accelerating 
the reallocation of labo: between agriculture and other industries, thus remov- 
ing existing disparities between farm and nonfarm earnings and improving the 
income distribution of "he farm employed. 

* Certain data used ir this study were derived from information furnished by the 


Sozial Security Administration. The authors did not have access to nor did they 
receive information relatmg to specific individuals or reporting units, 
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The development of this explanation of farm labor mobility has been 
conditioned severely by data deficiencies. Little has.been known about 
the returns to mobility out of agriculture, about the characteristics of 
movers and of those remaining in farm employment, about the relation 
between mobility and migration, or even about the magnitude of the 
gross movement out of, and into, the farm work force. 

Our purpose in this paper is to examine critically the adequacy of the 
accepted farm-nonfarm labor mobility model and the conclusions in- 
ferred from it. This assessment is based primarily on the findings of our 
research into the mobility of farm labor, in which we used data derived 
from Social Security records. The continuous-register feature of Social Se- 
curity data conferred a unique advantage, in that the employment and 
earnings experience of individuals could be traced from year to year.t In 
our opinion, time series which provide data on net labor force shifts are of 
limited usefulness and can be misleading. Altogether, our research has 
covered the years 1955 through 1963. Space limitations prevent presenta- 


_ tion of most of the statistical results which underpin our findings, but D` 


these deżails may be found in other published reports [6, 8]. 

A final point of introduction is necessary. The terms mobility and mi- 
gration are often used synonymously. We have developed rather precise 
operational definitions of these concepts which, to avoid ambiguity, 
should be made explicit. Individuals who had farm employment coverage 
in a given year were classified as farm workers; those with exclusively 
nonfarm employment coverage were classified as nonfarm workers. A 
change from any form of farm employment in one year to exclusively non- 
` farm employment in the following year was termed off-farm mobility; the 
reverse movement was referred to as in-farm mobility. Five categories of 
farm workers were identified: wage workers, farm operators, multiple job 
wage workers (that is, those who had both farm wage and nonfarm em- 
ployment in the year), and multiple job operators with either nonfarm 
wage or nonfarm self-employment. Distance migrated was measured as 
the direct mileage between population centers of the county of farm em- 
ployment and the county in which the mover’s nonfarm job was situated. 
If this distance was 50 miles or Jess, the individual was not classified as a 
migrant, because such an individual typically could and often would com- 
mute without changing his residence. 


The Returns to Mobility out of Agriculture 


" Central to the explanation of labor mobility is the hypothesis that its 
raison d'etre is the expectation of higher long-run earnings. If disparities 
in earnings between farm and nonfarm jobs exist, most off-farm movers 





* For details of the Social SE data on farm employed persons, see Hathaway 
and Waldo [7]. l 
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would experience immediate gains, although some might experience losses 
attributable to mobility decisions made under imperfect knowledge. It 
would be presumed that short-run and long-run gains would be highly 
correlated and that movers would tend to reassess their long-run expecta- 
tions in the light of initial experience. Gonsequently, the stability of the 
occupational change would be closely re-ated to both short- and long-run 
income change. 

Our analysis of the period 1957-1960 revealed that close to one-half of 
the persons changing from farm to nonfarm employment in a given year 
sustained a loss in earnings (Table 1). The average gains were surpris- 
ingly low and the variance was considerable. This is consistent with data 
for earlier years and substantiates other evidence that many persons em- 
ployed in agriculture cannot expect to achieve higher earnings in the non- 
farm labor market.? 


Table 1. Proportion of mobile persons experiencing gains and losses the 
first year after leaving farm 2mployment 














ES Mean gain in S : S 
Mobility d : Loss over Loss Gain Gain Gain over 
period | Tas | $9 $1-$499 | $0-$499 | $500-$999} $999 
o H a ca letscht percentages ..........e. cee eeee 
1957-58 26.3 21.9 22. 11.7 17.5 
1958-59 22.7 18.4 20.5 13.8 24.6 
1959-60 22.1 20.0 20.9 14.1 22.9 











Source: Computed from Social Security data 


With a view to identifying the charactəristics of movers associated with 
high and stable returns to mobility, multiple regression analysis of short- 
run gain, mean earnings, and occupational instability? in the years after 
the mobility period, using several variables of hypothesized importance, 
were undertaken for the coterminous United States and for five regions 
within it. Our choice of variables was necessarily conditioned by data 
availability, but we were able to examine the influence of age, race, farm 
employment status, initial income, proximity to employment centers‘ prior 
to mobility, the major industry entered Ly the-mover, and the distance he 
migrated. 


* Ben-David [1, pp. 157 ff.] concluded that a major portion of those employed in 
agriculture in 1960 were earning as much as cr more than their potential earning in 
nonfarm employment. ` , 

The individuals employment status in each year after initial mobility was ranked 
from “no covered employment” through “exc-usively farm employment” and “mul- 
tiple job-holding” to “exclusively nonfarm 2mployment”; the absolute value of 
year-to-year changes in rank were summed, and this number was used as an index 
of instability. f 

*The Standard Metropolitan Statistical Arsas (SMSA’s) were identified as the 
major nonfarm labor markets, 
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While age is not considered in the typical aggregative study of farm 
labor, many mobility studies have demonstrated its importance. Older 
movers were presumed to encounter more difficulties in obtaining and 
holding a job, and to have relatively lower earnings if they did secure 
nonfarm employment. These difficulties appeared to be evinced strongly 
in our analysis of the experience of movers. Both short-run gains and 
long-run earning levels were significantly lower for farm workers over 44 
years old, while occupational instability rose exponentially with age. 

It was expected, given their typically lower level of formal education 
and skills, together with probable discrimination in the labor market, that 
both the immediate gains and long-run earnings of Negroes would be 
lower than for whites. This was clearly substantiated by our analysis. Sur- 
prisingly, however, the employment stability of Negroes after leaving ag- 
riculture was not significantly lower than for whites. We concluded, 
therefore, that the low long-run earnings of Negroes is a question of prep- 
aration for and access to higher-paying jobs rather than being marginal 
workers subject to high frequency of lay-offs. 

The level of earnings and occupational stability of movers were signifi- 
cantly and positively related to their total initial earnings. Indeed, the in- 
crease in long-run earnings was more than proportional to the initial level. 
The relation of short-run gains to initial earnings was more complex: 
movers with very low initial earnings predominantly experienced small 
losses and gains, while those with relatively high earnings had a high pro- 
portion of heavy losses (Table 2); however, those with the heaviest losses 
exhibited higher long-run earnings than both the small losers and small 
gainers (Table 3). Given their very low initial earnings, the experience of 
the first group was not unexpected. It is probable that farm workers with 
higher earnings in farming were in a position to take more risks and were 


Table 2. Change in earnings of farm-nonfarm movers between 1957 
and 1958 





Change i in earnings from 1957 to 1958 


Earnings in 1957 


Loss over Loss Gain 














ain Gain over Total 
$499 $1-$499 Been $500-$999 $999 








Under $1,200 9.7 3.6 

$1,200 to $1,799 34.3 9.3 i 

$1,800 to $2,399 33.3 13.6 19.3 12.8 21.0 100.0 
$2,400 to $2,999 39.2 F 12.9 

$3,000 and over 46.1 8.5 


All mobile workers 26.3 21.8 22.6 11.7 17.6 100.0 





Source: Computed from Social Security data. 


* Gallaway shows this to be the ‘case for hired farm workers [4, p. 46, Table 4]. 
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Table 3. Short-run change and long-run earnings of mobile workers 


Change in earnings tne first year after mobility 


























Mobility 
period Loss over Loss Gain Gain Gain 
$499 $1-$499 $)-$499 $500-$999 over $999 
enee average annual earnings after mobility ........... 
1957-58 $2223 $1755 22087 $2564 $4021 ` 
1958-59 2132 1653 2000 2509 3862 
1959-60 2217 1628 2077 2565 3941 

















Source: Computed from Social Security data. 


more willing to do so, with the knowledge that they could return to a 
tolerable income in farm employment if their experience on leaving the 
industry proved adverse. Thus, the mean relation between initial earnings 
and immediate changes in earnings was negative. In the absence of data 
on the usual proxies for measuring skills, earnings while farm-employed ` 
were interpreted as a gauge of skills. Smce this variable proved to be a 
significant positive factor relating to oc2upational stability and long-run 
earnings of movers, it must be concluded that the characteristics which 
determine an individuel’s earnings in agriculture are likely to have a simi- 
lar effect in nonfarm employment. 

The influence of the employment stazus of farm workers on their off- 
fatm mobility returns also was significant. Those movers who had com- 
bined nonfarm wage jabs with their farm employment exhibited greater 
occupational stability after leaving agriculture, although somewhat lower 
long-run earnings. Experience, and possibly seniority, in nonfarm jobs ap- 
peer to have benefited off-farm movers through continuity of employment. 
In view of the modest incomes of mosz of these individuals, it is to be 
expected that they pleced a high premicm on such security. At the other 
extreme was the relatively small group of multiple-job farmers with non- 
farm self-employment who, on leaving farming, experienced high initial 
gains and long-run earnings, but less occupational stability. 

‘The proximity of farm workers to nonfarm job centers proved to be a 
significant determinan= of mobility returns. Farm workers located within 
50 miles of an SMSA exhibited higher gains and earning levels than other 
workers on leaving agriculture. Beyond this perimeter, however, the re- 
turns to mobility were not related to initial location. Consistent with these 
findings, distance migrated had no effect on either short- or long-run 
gains. The inference apparently is that the advantage enjoyed by workers 
clese to urban labor markets was in terms of access to employment oppor- 
tunities; such workers undoubtedly had better information on labor mar- 
ket conditions and a wider choice of jots, and probably had more experi- 
ence in nonfarm employment. A relatec variable was the median income 
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level of the county of farm employment. This variable was not included 
in the multiple regression analyses, but cross tabulation indicated that 
farm workers from low-income counties had lower gains and more occu- 
pational instability on leaving agriculture. 

The experience of movers varied also according to the nonfarm indus- 
try they entered. Those who found jobs in government and, to a lesser 
extent, in retail and wholesale trades had lower gains, while workers en- 
tering manufacturing experienced both higher monetary returns and less 
occupational instability. These contrasts probably resulted from differ- 
ences in the qualifications required for employment in governament and in 
manufacturing. Government jobs were the main source of employment for 
older farm operators and are thought to have been mainly in local units of 
government, whereas manufacturing was a major source of employment 
among young off-farm movers. 

In summary, it is clear that off-farm movers with certain characteristics 
experienced higher returns and greater stability of employment than other 
movers. The incentives for mobility into nonfarm jobs appeared greater 
for farm workers who were young and non-Negro, had relatively high 
earnings in farming, had experience in nonfarm jobs while farm-em- 
ployed, were located within 50 miles of an SMSA, and came from a high- 
income county. Given these differences in incentives, one would expect 
mobility out of agriculture to be a highly selective process but not neces- 
sarily selective in the fashion generally postulated. 


The Rates of Mobility out of Agriculture 


The belief that nonfarm unemployment and lack of knowledge of non- 
farm job opportunities severely inhibits mobility to nonfarm work is not 
supported by our analysis. On the average, an astonishing 14 percent of 
the farm work force changed to exclusively nonfarm employment each 
year. The fact that the observed rate of decline in farm employment has 
been very much lower is explained by a very high rate of mobility into 
agriculture: the ratio of in-farm movers to off-farm movers averaged 
about 9 to 10. Consequently, our hypothesis concerning the selectivity of 
mobility was tested on both off-farm and in-farm movements. 

As in the analysis of returns to mobility, multiple regression analysis 
was used to determine the net influence on off-farm mobility rates of 
characteristics of individuals or of their county of employment.’ In effect, 
our equations provided estimates of the probability of off-farm mobility 
associated with each attribute. These estimated probabilities strongly con- 





* Whereas in the regressions of mobility returns the unit of observation was an 
individual mover, here the observation unit was a group of farm workers with speci- 
fied characteristics and the dependent variable was the proportion of the group which 
moved into nonfarm occupations. 
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firmed our mobility hypotheses. In general, age and initial employment 
status proved to be the most important ceterminants of off-farm mobility 
rates. Mobility rates declinec markedly with age. After age 44, mobility 
rates become very low and the differences between groups above that age 
were seldom significant. Farm workers who also had nonfarm jobs had 
much higher off-farm mobility rates, ind-cating that multiple job holding 
typically is not an alternative to off-farm mobility or a means of insuring 
against instability in ncnfarm employmert but is rather a stage in the pro- 
cess of leaving agriculture in which individuals obtain training in, and in- 
formation about, nonfarm joks. However this conclusion should be quali- 
fied in the case of farm wage workers, among whom there was a signifi- 
cant proportion of seasonal, casual, and migrant workers who appeared to 
have little commitment to om: occupation and exhibited a highly unstable 
patzern of employment. Farr operators had significantly lower mobility 
rates than wage workers, consistent with the view that ownership of farm 
assets has served to reduce the mobility of farmers. But whether mobility 
was lessened because of the prospect of capital losses or because of the 
prospect of foregoing future capital gains, or because of stronger commu- 
nity ties among farmers, is no- clear. 

Negro farm workers overwhelmingly were hired laborers and were 
heavily concentrated in the South.’ Consistent with the evidence on mo- 
bility incentives, Negroes exhibited a Icwer off-farm mobility rate than 
nor.-Negroes. The apparently opposite finding in other studies of racial 
mobility is attributable to the failure of those studies to allow for the 
much higher proportion of young persons and wage workers among 
Negroes and to the fact they generally have measured migration, not mo- 
bility. The lower mobility rete of Negroes might be attributed to racial 
skill differentials, but since our enalysis was specifically between Negroes 
and whites in the same farm smploymen: category and in the same region 
(the South), we believe thaz an element of discrimination in labor mar- 
kets is involved. This also would account for the higher migration rates to 
be discussed later. i 

The evidence on returns to mobility indicated that the distribution of 
short-run gains favored low-income farm workers but that in the long-run 
such individuals: experienced lower earnings and more instability than 
other movers. The appropriaze hypothesis regarding mobility rates deduc- 
ible from this evidence is not clear. In fact, the earnings of the farm em- 
ployed had no significant inJuence on their off-farm mobility rates. The 
hypothesis that off-farm mobility rates are negatively related to income 
levels has been based partly on migraticn data for high- and low-income 





™The South was defined as West Virginia, Virginia, Kentucky, Tennessee, North 
Carolina, South Carolina, Arkansas, Louisiara, Missouri, Alabama, Georgia, and 
Florida for this analysis. 


Montre, MIGRATION, AND Income DISTRIBUTION / 349 
$ A 


farming areas [2]. We examined the notion- that mobility rates were af- 
fected by local economic conditions by comparing counties (a) according 
to their proportion of commercial farms’ and {b) according to the me- 
dian family income and percentage of rural population. Off-farm mobility ` 
rates were lower in low-income counties and, with some regional excep- 
tions, in counties with the least commercialized agriculture. Inclusion of a 
variable which took account of both family income levels and the degree 
of rurality in a multiple regression analysis, indicated that persons in the 
most rural, low-income counties did not exhibit greater off-farm mobility 
than those in other areas. i 

Farm workers located within 50 miles of an SMSA had higher off-farm 
mobility rates than other workers, but in the main these differences were 
not statistically significant. 

Examination of mobility into agriculture strengthens our assertions re- 
garding the net effects of labor mobility. Because the Social Security data 
used for our research did not provide information on the entire nonfarm 
labor force, it was not possible to estimate the probability of nonfarm 
workers of given characteristics taking farm jobs. However, it was possi- 
ble to establish that the great majority of in-farm movers had previous 
farm work experience, and this observation prompted us to examine the 
incidence of movement into agriculture relative to the number of off-farm 
movers with given attributes. This analysis confirmed our hypothesis that 
the characteristics of individuals which determine the probability of their 
initial movement out of agriculture also determine their chances of re- 
maining in nonfarm employment. Thus, the highest relative incidence of 
back-movement occurred among older workers, Negroes, and farm opera- 
tors, and into counties which had the least commercialized agriculture 
and the lowest family income levels, and, with some exceptions, which 
were more remote from large urban areas. The rationale for mobility into 
agriculture must have been largely economic. Those who returned to farm 
work had had both lower rates of pay and more unemployment in their 
nonfarm employment than out-movers who remained in nonfarm jobs, 
and on the average in-farm movers experienced immediate increases in 
earnings when they returned to agriculture.® 


The Incidence of Migration 


The crucial importance of local labor markets to farm workers is evi- 
dent in the fact that two-thirds of those who changed from farm to non- 
farm employment did not migrate. 

Those characteristics of the farm employed which were associated with 


® Defined as farms with sales of $10,000 and over. 
? Rates of P. were computed by calculating the earnings per quarter of covered 
employmeat during periods of nonfarm coverage. 
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high off-farm mobility rates were associated also with a high propensity to 
migrate. The proportion of movers who migrated, especially over long dis- 
tances, declined with age and was high among farm wage workers; an ex- 
ception to the generalization was that Negroes, who had relatively low 
mobility rates, were more frequently migrants. Migration, particularly 
long-distance migration, was less common in low-income areas and in 
areas lacking a commercialized agriculture. In other words, farm workers 
in such areas are those who rely most heavily on local labor markets for 
nonfarm job opportunities. Consonant with this finding, those with farm 
employment closest to large urban areas had a high propensity to 
migrate.1° Only in part are these relationships between location and mi- 
gration attributable tc the concentration of farm wage workers around 
SMSA’s and in commercialized agriculture. 

More than one-half of all migrant movers found employment in places 
with populations of less than 50,000. Thus, even when farm people leave 
their local community for nonfarm employment, most of them do not go 
to the largest cities. But among those who went to cities of over one mil- 
lion, the proportion returning to farming was much lower than for the 
small labor markets. The obvious explanation was found in the relation 
between mobility returns and city size: both employment stability and 
long-run earnings increased with city size for migrants and nonmigrants 
alike. 


The Impact of Unemployment 


Although we were not able to study the effect of unemployment on 
farm labor mobility directly, we did examine mobility relationships over a 
period of years in which national unemployment rates varied. Much of 
our research was based on data for 1957-1963, a period characterized by 
relatively high unemployment rates in all years. Nevertheless, some im- 
portant differences in mobility relationships between periods of rising un- 
employment and pericds of stable or falling unemployment rates were ap- 
parent. ` 

Sharp increases in unemployment resulted in fewer gains and more 
losses from farm-nonfarm mobility, so that the average gains were close 
to zero. Such recessions seem to have had the greatest impact on the for- 
tunes of older workers and of those without previous nonfarm job experi- 
ence. Although the major employment shifts in the period were in large 


* This is not necessarily incorsistent with the high rates of net out-migration from 
low-income areas shown in aggregate data. First, the net out-migration statistics re- 
pozt total population movements, including many not in the labor force because of 
age and lack of local employment opportunities, whereas we measured the mobility 
of employed persons. Second, many migrants from low-income areas may become 
rural non-farm residents in highe--income areas surrounding metropolitan areas, so that 
these latter areas show net migration even though the Se in them have 
higher mobility rates, 
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industriel centers, the effects seemed most noticeable in the remote areas 
and especially in the South. 

Recession substantially reduced average off-farm mobility rates and in- 
creased mobility into agriculture. The response to unemployment condi- 
tions of farm-employed persons who had nonfarm wage jobs was greater 
than that of other workers, apparently because they were better informed 
about nonfarm job opportunities. The rate of mobility out of agriculture 
among Negroes in the South was markedly lower in recession periods, 
mainly because of the greater dependence of southern Negroes on distant 
labor markets. Similarly, increases in unemployment rates significantly 
lowered the mobility of farm workers in the most rural, low-income coun- 
ties relative to those in the more prosperous and urbanized communities. 


Mobility, Migration, and Income Distribution 


The kelief that there is serious malallocation of labor between farm 
and nončarm employment is hard to substantiate, at least under the labor 
market conditions of the period we investigated. If this malallocation had 
existed, it should have resulted in preponderant and large gains to 
farm-noafarm labor mobility, and our analysis suggests that neither is 
true. These results, as a corollary, indicate that the earning capacity of 
farm people in nonfarm employment may have been over-estimated. This 
conclusion, of course, has extensive implications ranging from revisions of 
“parity” income to vastly expanded employment services. 

Although a large proportion of farm workers experience losses on mov- 
ing into other occupations, the rate of mobility out of agriculture contin- 
ues extremely high. If lack of job information is a significant impediment 
to the reallocation of farm labor, its impact, like that of unemployment, is 
primarily on the success of movers in establishing themselves in nonfarm 
employment. Only seven out of ten of-farm movers remained in exclu- 
sively nonfarm jobs for at least two years, and the rate of back-movement 
into agriculture offsets 90 percent of the mobility out of the industry. If 
excess labor in agriculture is to be transferred to other employment, the 
success with which off-farm movers realize their objective, not the gross 
out-movement, must be increased. 

Mobility out of agriculture is highest for the young, for whites, and for 
those from the more prosperous farming areas and from communities 
close to large urban labor markets. The income and employment experi- 
ence of -hose who attempt to leave farm employment validate the eco- 
nomic rationale of this selection. Over the course of time, this selectivity 
alone will widen the gap in income between and within farm areas, the 
gap in age distribution between the farm- and the nonfarm-employed, 


“See Ferkins and Hathaway [8, pp. 36-41] for a detailed analysis of these re- . 
sults. 


352 / Dare E. Haraaway anp Brian D PERKINS 


and the gap in income between those located near large labor markets 
and those less favorably situated. 

These effects are accentuated by the back-movement into farm employ- 
ment of persons who do not succeed in improving their incomes. These 
are most likely to be the lower-income persons in agriculture, individuals 
from low-income areas, and Negroes. Thus, both forces tend to increase 

_ the income disparities between the affluent and the poor areas and to ex- 
acerbate the problems of rural poverty. 

Available evidence 2n the distribution of income in agriculture sub- 
stantiates these fears [3]. Modest postwar reductions in the inequality of 
the total distribution of incomes among Zarm-operator families appear at- 
tributable primarily tc retirement of oller farmers who were predomi- 
nantly in the lower-ircome groups. Among the families of hired farm 
workers, no improvement in income distribution is evident. 

The heavy dependence of farm workers on local labor markets, in part 
explainable in terms of strong noneconomic ties, is consistent with income 
experience of most migrants. To this generalization, Negroes are an ex- 
ception, apparently because of discrimination in southern labor markets. 
Persons finding emplovment in large cities have greater employment sta- 
bility and long-run earings, and thougk few of Zar movers go to large 
cities directly, it is prosable that many do so in a series of moves. 

The picture, then, that emerges from our study of the mobility and mi- 
gration process is much less favorable to the solution of farm income 
problems than the conventional model has suggested. The massive reduc- 
tion in the agricultural labor force that we observe is a process of trial 
and error, and the errors have been very costly to hundreds of thousands 
of people individually and to society at large. Deficient aggregate demand 
for labor in the economy only magnifies -he errors and their consequences 
but does not appear tc be the basic source of them. We cannot conclude, 
however, that these results arise mainly from a disequilibrium or imper- 
fection in nonfarm labor markets. This would not explain the strong rela- 
tionship between earnings in agriculture and earnings in nonfarm employ- 
ment after mobility. The explanation wculd appear to be a decline in de- 
mand for the nonfarm jobs for which farm workers, by virtue of their 
skills, typically are qualified. The problem of growing inequality may be 
as much a capital market as a labor market phenomenon. The relative 
ease of adjustment in large urban areas may well rest on the existence of 
ample and expanding nonfarm emplorment in industries with a high 
capital-labor ratio and high laber productivity. 

In conclusion, some major changes must occur for the process of mobil- 
ity out of agriculture to improve the relative incomes of farm workers and 
the distribution of income within the industry. Full employment is ob- 
viously a necessary, but not a sufficient, 2ondition. Then, either the migra- 
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tion rate to our large cities must increase or employment in smaller urban 
centers in rural areas must be expanded. The problems of our major cities 
hardly recommend the former on either social or economic grounds. All 
those capable of acquiring them must be given the basic education and 
skills that will enable them to benefit from potentially greater productiv- 
ity in nonfarm employment. And, finally, racial discrimination must be re- 
moved from the nonfarm labor markets before the movement of Negroes 
out of agriculture promises to reduce income inequity between the races. 
Hopefully, if these changes could be brought about, the actual effects of 
labor mobility would conform to the beliefs we have cherished so long. 
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Discussion: Aggregate Demand Shifts, Labor 
Transfers, and Income Distribution 


LoweLL E. GALLAWAY 


The task of a discussant is easier than that of those who present origi- 
nal papers in that he does not have to assume responsibility for the con- 
duct of the original research and all tke compromises that such research 
so often entails. In short, he is free to second-guess without having to 
offer a substantive alternative to the presented paper. However, in other 
respects the discussant’s task is more difficult. If he rather fully agrees 
with the original paper, what can he say other than “me too” with some 
slight reservations? Or, if he disagrees markedly with it, the time he has at 
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his disposal frequently is not suficient to enable him fully to chronicle his 
misgivings. I fnd myself today in both of these difficult positions. To 
begin, my primary responsibility is the paper of Professors Hathaway and 
Perkins, which I feel is a solid, workman-like inquiry into patterns of 
farm-—nonfarm movement of human resources. They have used their data 
well and have generally attempted to test certain of the more commonly 
stated hypotheses that have been advarced to explain movement of 
human agricultural resources. Consequertly, I am going to confine my re- 
marks on their paper to a brief appraisal of their major conclusions before 
turning to Professor Minsky’s paper, witt which I take sharp issue. 

Probably the most significant aspect of the Hathaway and Perkins 
paper is the challenge it offers to the conventional wisdom that there is 
“serious malallocation of labor between farm employment and nonfarm 
employment.” The essence, of their argument is that “if this malallocation 
exists, it should result in frequent and large gains to farm-nonfarm mo- 
bility,” and their analysis indicates that this does not happen. On the basis 
of this, they speculate that “these results [do not] arise mainly from a dis- 
equilibrium or imperfection in nonfarm labor markets.” This suggests that 
the agricultural labor market may be, for the most part, in equilibrium 
with respect to the nonfarm labor market. On this point, I would basically 
agree with Hathaway and Perkins. Elsewhere, I have argued that what 
has frequently been interpreted as a situation of dynamic disequilibrium 
in agricultural labor markets may very well be one of dynamic equilib- 
rium [“Mobility of Hired Agricultural Labor: 1957-1960,” J. Farm Econ. 
49:32-52, Feb. 1967]. However, beyond this point of basic agreement 
(which is certainly a fundamental one) I am nct so certain that I agree 
with Hathaway and Perkins’ contention hat their analysis demonstrates a 
lack of imperfection in the nonfarm labor market. They base this conclu- 
sion on the presence of a strong relationship between earnings in agricul- 
ture and earnings in nonfarm employm=rt after mobility. Myself, I find 
nothing in such a relationship which precludes the existence of sizable ar- 
tificial barriers to farm—off-farm mobility. I presume that Hathaway and 
Perkins reason here that suca barriers would have the same impact on all 
farm workers, regardless of their level o earnings in agricultural employ- 
ment. However, it can be argued that artificial barriers to farm-nonfarm 
mobility would result in a consistent ecrnings differential between farm 
and nonfarm employment across all skil groups. This would be perfectly 
consistent with Hathaway and Perkins’ data. Thus, on this count I find 
their arguments less than overwhelming. Despite this, however, I must 
conclude that they have generated useful evidence which does impart a 
substantial challenge to some of our habitual notions of how the agricul- 
. tural labor market operates. Consequertly, it is a useful contribution to 
our understanding of that market. 
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I turn now to Professor Minsky’s paper. First, I note that the definition 
of poverty adopted by Minsky reflects a gradual evolution of the concept 
of poverty amid plenty. Originally, concern about the incidence of pov- 
erty in our society focused on the possibility that certain subgroups were 
not participating proportionally in the increasing affluence of our society. 
On the basis of this premise, the “backwash” thesis, it was argued that 
mere stimulation of aggregate demand was not an effective approach to 
eliminatmg poverty. Now, however, in the face of increasing evidence 
that economic growth does effectively shift people out of the poverty 
class, the “backwash” proposition has been redefined in such a fashion as 
to include low-income people who do-not share disproportionately-in the 
abundance of a growing eccnomy. Consequently, the poverty problem as 
conceived by Minsky becomes one of imbalances in income distribution. 

As he expounds upon these imbalances, Minsky focuses primarily on 
the distribution of wage income in the post-World War II period. The 
basic premises of his argument are (1) that the American economy is not 
able to achieve and sustain tight full employment (defined by Minsky as 
3.0 percent), and (2) that there is no significant tendency toward a nar- 
rowing of the spread of relative income from labor. 

The first premise is quite debatable. True, between 1953 and 1966 the 
full employment-unemployment rate rose from about 3.0 percent to 4.0 
percent. However, the bulk of this increase has been concentrated among 
the age 14-19 group.’ Outside of this age group, 1966 unemployment 
rates are reasonably comparable with those of earlier full employment 
years. Further, the increase in teen-age unemployment may well reflect 
nothing more than the impact on the labor supply side of the very high 
birth rates of the immediate post-World War II period. If this is the 
case, the observed increase in the full employment-mmemployment rate 
which is fundamental to Minsky’s first premise may prove to be a tempo- 
rary phenomenon. 

Minsky’s second premise is perfectly acceptable. However, the value 
judgment he makes to the effect that its presence is undesirable and the 
policy recommendations he evolves from it are another matter. Put very 
bluntly, Minsky’s notion of the government as an employer of last resort, 
who should exercise this function to narrow wage spreads while at the 
same time constraining private investment, amounts to nothing more than 
the “euthanasia of the private sector.” The type of adjustment he envis- 
ages is the same as that which would occur with marked increases in the 
statutory minimum wage except that the unemployment generated in the - 





7 fon an unpublished ee entitled “The Rising Full Employmeat-Unemploy- 
ment Rate” Zachary Dyckman finds that 60 percent of the 1.0-percentage-point in- 
crease in the full employment-uremployment rate between 1953 and 1966 occurred 
in the teen-age sectors of the labor force. 


356 / LoweLL E. GALLAWAY 


private sector would be absorbed in the public area. Minsky fully recog- 
nizes this, for he notes, “The relative size of the wage set by the employer 
of last resort determines the division of the labor force between the pri- 
vate and the public sectors.” 

Substantial questions may ke raised as to how the adjustment mecha- 
nism posited by Minsky can operate to echieve his stated objectives. With 
the government pushing the wage structure from the bottom, what is to 
constrain monopolistic trade unions from stretching it at the top in the 
sense of “fairness?” If the fedezal last-rezort wage rises by 10 percent, why 
should unions stop short of 10 percent, particularly if the federal govern- 
ment stands ready to mop up any long-run unemployment effects implicit 
in trade-union wage policies? In short, the narrowing wage spread Min- 
sky so ardently desires may not be attainable through his formula of wage 
structure determination by government, short of wage controls in the 
high-wage sector. And, of course, this has implications with respect to 
price controls, ete. Clearly, the potential malallocation of resources im- 
plicit in the Minsky proposal is staggericg to comprehend. 

To sum up, the Minsky policy nostruns seem to offer two alternatives: 
(1) increasing governmental control of resource allocation (through 
wage, price, and, pessibly, production controls) if his goal is to be 
achieved, or (2) very substantial rounds of true wage-push inflation as 
the employer of last resort attempts to narrow a wage structure which is 
based on such fundamental economic phenomena as (a) production func- 
tions, (b) relative supplies of labor, and (c) various monopolistic imper- 
fections in the labor market, without attempting to alter the structural 
characteristics of the labor market. 

Frankly, if these are the price of “domestic peace and tranquillity,” I for 
one will opt for the riots to which Miasky obviously refers. However, I 
must say that I am not enough of an economic determinist to believe that 
the disturbances which affect our large cities almost every summer nowa- 
days have such strong roots in the pattern of income distribution as Min- 
sky implies. At any rate, even if Minsky is right in this respect, his price is 
too high for my taste. 


AFEA LUNCHEON ADDRESS 
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Central Banking and the Availability 
of Agricultural Credit 


ANDREW F. BRIMMER? 


N APPEARING before this group of agricultural economists, I must 
necessarily come as a central banker rather than as an economist 
working on problems of agricultural finance. However, the fact that you 
invited me strongly suggests that the nexus between our respective con- 
cerns is being increasingly recognized. 

In the following remarks, I shall focus primarily on the performance of 
the commercial banking system in the provision of agricultural credit. The 
central theme can be summarized briefly: 

1, The restrictive monetary policy which the Federal Reserve found it 
necessary to follow in the national interest in 1966 had little direct impact 
on the short-term credit needs of agriculture although such credit is 
becoming increasingly sensitive to general credit conditions. 

2, Several long-term trends are progressively impairing the ability of 
the banking system to finance agriculture. To check the relative decline of 
the banks in this field—and to enhance their role in the future—a number 
of critical changes are required: since the correspondent banking system 
is becoming less able to cope with the needs of large rural borrowers, re- 
strictions on branch banking which exist in many farm states should be 
_ removed and the farm sector should have greater access to the national 
money market. 

3. Within the Federal Reserve System, the re-evaluation of the dis- 
count mechanism now under way may result in the greater availability of 
seasonal credit for agriculture. 


Impact of Monetary Policy on Farm Credit 


In assessing the effects of monetary policy on the availability of agri- 
cultural credit, it is necessarv to have a sense of history. Beginning in the 
midst of World War II, and for a long time thereafter, the aggregate sup- 
ply of credit for agriculture was not a matter for great concern. The 





I am indebted to Emil Melichar of the staff of the Board of Governors of the 
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amount of credit that agriculture used was effectively determined by the 
level of its demands. 

In recent years, however, this situaticn has been gradually changing. 
The first restrictions on supply probatly occurred as rural banks ex- 
hausted the liquidity they had built up during the war and in the immedi- 
ate postwar years. Initially, the effect in each such case was a local one, 
but as more and more banks are reaching this position, a more pervasive 
impact is being felt. 

The second constraint on supply was the reduction in farm lending ac- 
tivity by life insurance companies during periods of monetary restraint. At 
these times, high returns available on security investments tend to make 
this alternative temporarily more attractive than farm real estate mort- 
gages. The resulting effect on farm lending was already evident during 
1926-57, but it was more severe in the seccnd half of 1966. 

Finally, in 1966, restrictive monetary conditions (designed to combat 
inflationary developments in the economy as a whole) for the first time 
directly affected the overations of the federal land banks and production 
credit associations. As you know, demands for funds by business and gov- 
ernments in 1966 tended to exceed the supplies available, with consider- 
able upward pressure resulting on interest rates. In May 1966, the federal 
government asked the Farm Credit Administration and other govern- 
ment-connected lendirg agencies to exercise restraint in making loans and 
thereby reduce the volume of securities -hey would have to sell to finance 
the loans. In September 1966, the request was strengthened. As a result, 
the Farm Credit Administration issued lending guidelines to both the land 
banks and the production credit assoc ations, asking that loans not be 
made for speculative or postponable purposes but emphasizing that pro- 
duction and investment loans should re2zive high priority. These restric- 
tions were lifted at the beginning of this year. 

Thus, it is evident that the supply of zarm credit is becoming increas- 
ingly sensitive to general monetary corditions. The impact so far, how- 
ever, has been extremely small. With regard to production credit (where 
the needs are not postponable), year afzer year it has been the judgment 
of the Department of Agriculture, as published in the Agricultural Fi- 
nance Outlook, that the supply of credi: has been “adequate.” With re- 
gard to 1966, it recently stated in the Agricultural Finance Review: “Dur- 
ing 1966, non-real-estate farm debt .. increased approximately 12 per- 
ceat. . . . Farmers seem to have been served well with short- and in- 
termediate-term credit during a period when some other segments of the 
economy were experiencing difficulties ir. securing adequate funds.” With 
bank and production credit association farm loans up by another 12 per- 
cent in the frst half cf this year, it seens evident that such funds remain 
adequately available. 
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Outstanding farm mortgage lending by insurance companies and land 
banks aiso managed to expand during the second half of last year in spite 
of the difficulties mentioned above. Insurance company loans rose by 1.4 
percent, substantially below the 5-percent average of other recent years, 
but an increase nevertheless. The land bank increase of 4.9 percent dur- 
` ing the six-month period was not markedly different from the gains of 
previous years. In the first half of 1967, farm mortgages at insurance com- 
panies continued to expand, but at a slower rate than in previous years. 
Reports attribute this experience more to reduced farm demand, partly in 
resistance to the higher interest rates charged, rather, than to reduced 
availability of funds. Federal land bank loans outstanding, perhaps as- 
sisted by a relatively favorable 6-percent rate, expanded by 7 percent in 
the first six months of this year. 


Long-Term Supply and Demand for Farm Credit 


While the aggregate supply of funds thus far has not been much of a 
limiting factor in farm credit use, the ability of the banking system to ` 
finance agriculture does appear to be increasingly impaired. This is due 
not so much to shifts in monetary policy as to a number of trends that 
have dominated the agricultural economy since the early 1950's. 

The first of these trends is the relatively slow pace of expansion in the 
dollar velue of total farm income-generating activity. Whether measured 
by gross marketings of farm products, by production expenses, or by net 
income, growth in such activity during the last ten years has not exceeded 
an annual average of 4 percent. The value of farm assets (including real 
estate valued at current market prices) has increased only slightly faster 
—at perhaps 4.5 percent annually. 

In the many agricultural states in which the organization of the bank- 
ing system is legally restricted to local unit banks, this modest expansion 
of the primary rural industry is logically reflected in the medest growth 


`. rate of these banks. As we know, banking resources in rural areas domi- 


nated by unit banks are derived primarily from the economic activity of 
the local community. It is not surprising, therefore, to find that the De- 
partment of Agriculture’s index of tote] deposits at country banks in 20 
agricultural states (primarily unit banking states) has increased at an an- 
nual rate of about 5 percent during the last decade. With the number of 
banks not greatly changed over this period, the average growth of indi- 
vidual banks has been roughly of the same magnitude. , 
But there is a second trend operating in the farm economy. This is the 
rapid growth in the size of individual farm firms, brought about through 
consolidation of units and through expension of livestock enterprises. Av- 
erage assets, marketings, production expenses, and net income per farm 
have all roughly doubled in the last ten years—an annual rate of increase 
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of ebout 7 percent. To finance these changes in the structure of agricul- 
ture, farmers as a whole more than doubled their outstanding debt dur- 
ing the decade, raising it Dy better than 8 percent annually. On an aver- 
age per-farm basis, use of credit more then tripled, EE an annual 
rate of growth of 12 percent. 

When we compare these growth rates in farm credit use with the 
growth rates estimated for the resources of rural unit banks, we can read- 
ily appreciate the growing uncertainty sbout the ability of such banks to 
continue meeting farm credit demands, Ey recasting the data cited above, 
we can put the problem into sharper perspective. We have seen total 
farm production activity expand by abort 50 percent over ten years. Total 
deposits of rural banks have increased by somewhat more—by approxi- 
mately 70 percent, according to the USDA index. Yet this is the principal 
source of funds for farm loans—and fam loans increased by about 120 
percent. This is one of the horns of the farm finance dilemma faced by the 
banking system: farm 2redit demands in the aggregate are growing faster 
than total rural bankinz resources. 

During the same ten-year period, we have seen average credit use per 
farm triple, while the average deposit size of rural banks has probably not 
quite doubled. This is the other horn of the dilemma faced by rural 
banks: their size (and thus the size of individual loans that they can com- 
fortably or legally maxe) is increasing] out of tune with the size of the 
credit requests made by their farm customers. 

A more detailed look at farm finances reveals that the rapid expansion 
of total farm credit demands has arisen more from the need to finance the 
reorganization of agricultural production units than from increases in 
total capital requirements. This relationship does not appear to be fully 
appreciated, but it wculd seem pertineat here. If the farm finance prob- 

_lems of the banking system arise mainly from changes in farm structure, 
perhaps equivalent changes in banking structure are the most logical way 
in which to resolve these “problems. 

Increased aggregate investment in farm plant and equipment is fre- 
quently cited as the basis of increased credit demands. However, aggre- 
gate data for the farm sector show that this is not the dominant factor in 
recent credit demands. In every year siace 1954, farm debt has increased 
by a greater amount than total net investment in farm plant and equip- 
ment. In 1966, for example, capital expenditures for farm structures, vehi- 
cles, machinery, and equipment were $5.0 billion. Depreciation and other 
capital consumption of these items totaled $5.2 billion. Thus, net invest- 
ment was $0.8 billion—the largest amount since 1953. However, farm debt 
increased by $4.6 billion in 1966—or by about six times the amount neces- 
sary to finance the ne- investment. Dur-ng the ten-year period 1957-1966, 
net investment totaled only $2.5 billion. Yet total outstanding debt rose by 
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$26.3 billion. The farm sector apparently incurred this debt mainly to 
finance transfer and expansion of individual enterprises and units, rather 
than to make net additions to its total productive plant. 


Future Demand for Farm Credit 


The foregoing discussion has concentrated on the large and pervasive 
expansion in farm credit use during the recent past. But what of the fu- 
ture? All who have studied this subject agree that future credit demands 
will continue to expand rapidly. For the next few years, the issue is not 
really in doubt, because the foundation for such demands is provided by 
technological advances that have already been discovered and remain to 
be applied. For example, already the optimum size of a family farm is 
apparently considerably above the present average, in spite of the rapid 
advance of the latter. 

Actual quantities of future credit demands are, of course, much harder 
to foresee than the direction of change, but some projections have been 
made. These certainly indicate no slackening in the rate at which credit 
demands will grow. A study made for the National Advisory Commission 
on Food and Fiber projected a 35- to 40-percent increase in total farm 
capital and a doubling of average capital investment per farm—to 
$123,000—between 1965 and 1980. John Brake, in a paper presented to 
your association last year, projected outstanding farm debt of $100 billion 
in 1980, a rather startling round number but one that would be surpassed 
at the current rate of increase. This rise in debt, Brake estimates, would 
raise the debt-to-asset ratio in agriculture from the present 17 percent to ` 
about 28 percent in 1980. Use of credit in farming would then be ap- 
proaching average levels currently found in nonfarm enterprises: 
debt-asset ratios average around 40 percent in manufacturing enterprises 
and near 50 percent in nonfinancial corporate business. 


Future Supply of Farm Credit 


With this future demand in mind, what about the position of the bank- 
ing system as a prospective source of funds? On the basis of the present 
situation, the outlook is far from bright. 

In spite of the general growth in farm credit demands, a surprisingly 
large number of rural banks have not been particularly eager to serve 
these needs in their own communities. This is shown by the relatively low 
loan-to-deposit ratios that many of these banks still have. At the time of 
our June 1966 farm loan survey, we found that 6,019 banks (44 percent of 
all banks) had one-fourth or more of their farm loan volume in loans to 
farmers. At 2,428 of these banks (or 40 percent of them), loan volume at 
that time was below 50 percent of deposits. At over a thousand of these 
banks, the loan—deposit ratico was below 40 percent; at 312 banks, it was 
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below 30 percent. The Federal Reserve Bank of Kansas City examined 
the location of the banks with low loan-deposit ratios-in its district and 
fourd that the majority did not lack farm lending opportunities in their 
communities. 

It seems evident that the disparity between bank size and farm size is 
destined to become an ever greater constraint on the ability of rural unit 
banks to meet credit nezds in their areas. In some states where farms tend 
to ke larger, it is already a common dificulty. In the 1966 Federal Re- 
serve survey of farm loans at commercial banks, the annual dollar volume 
of individual loan requests exceeding the legal lending limit of the report- 
ing banks totaled 7 percent of the farm lcan volume outstanding at banks 
in the Northern Plains states on June 30. In the Mountain, Southern 
Plains, and Lake states, the ratic was 4 percent. High ratios were found in 
important agricultural states such as Kansas, Nebraska, Colorado, Minne- 
sota, Oklahoma, and Texas. 


Deficiencies in Correspondent Banking 


When a bank receives an otherwise acceptable farm loan request that 
exceeds its legal lending limit, the textbook solution calls for it to arrange 
for one of its correspondent banks, usually a larger city bank, to partici- 
pate in the loan to the extent of the overline portion. There is serious 
doubt, however, whether the participatian technique has adequately han- 
dled the overline loan problem in the past. There is even greater doubt 
tha? it will provide an adequate solution to the larger problem foreseen 
for the future. It is true that many banks have used participation loans to 
the mutual benefit of themselves, their farm customers, and their corre- 
spondent banks. From 1956 to 1966, totel participation loans outstanding 
increased sevenfold, and in June 1966, the total volume of outstanding 
loans being handled in this way was estimated at $574 million, or 5 per- 
cent of total bank credit to farmers. Geographically, the distribution of 
these loans was highly correlated with the distribution of overline re- 
quests mentioned above. i 

However, these data represent the favorable side of the participation 
picture. On the other side, interviews with city bankers indicate that some 
make little or no attempt to make such arrangements for large customers 
of smaller banks, whose business may in that case go by default to a pro- 
duction credit association, To an even greater extent, interviews with city 
banks have shown that many regard the farm participation, not as a wel- 
come and profitable lending opportunity, but rather as a relatively oner- 
ous service that competition for demand balances forces them to give to 
their country correspondents. 

It is apparently fairly common for city banks to insist on receiving com- 
pensating balances equal to part or even all of the participation. This 
could make the servicing of an overline request a fairly expensive proposi- 
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tion for the small bank, and would tend to discourage meeting it. Also, 
such requirements. indicate that participations may not constitute much 
of a net addition to rural lending resources. Finally, it is unlikely that atti- 
tudes of large city banks generally toward farm participations will im- 
prove much if the loan demand of their own customers stays at the levels 
indicated by recent loan—deposit ratios of these banks. 


Need for Reorganization in Rural Banking 


In my view, a more comprehensive solution for the areas in which 
growth in farm size is running away from growth in bank size would be 
to remove restrictions that currently tend to keep banks small. It is signifi- 
cant that the 1966 survey found virtually no overline problem in the Pa- 
cific states, where average farm size is far above the national average, but 
also where large-scale branch banking is permitted. Liberalization in 
other states of restrictions on branch banking would obviously tend to 
` make resources of larger banks locally available to farmers that need 
them. It would also tend to resolve difficulties that small banks themselves 
are now having, such as the inability to pay salaries adequate to attract 
the better managers and to provide for management succession. In fact, in 
many ways, the small local unit bank is about as hard pressed as the small 
farm. To some extent, both are beneficiaries of public restriction of 
competition, and both face many of the same problems in cur expanding 
economy and in our highly mobile society. 

Modernization of the banking structure in key agricultural states pres- 
ently restricted to unit banks would also constitute a direct attack on the 
second farm finance problem faced by the banking system—that of devel- 
oping farm loan funds at a rate that matches the expansion in aggregate 
farm credit demands. So far, in the postwar period, banks have approxi- 
mately maintained their share of total farm lending business. They were 
able to do so becase they had accumulated a large amount of liquidity 
during World War II and in the immediate postwar years, during which 
the agricultural economy prospered and was paying off its indebtedness. 
Over the years since then, this cushion of loanable funds (which was 
mostly invested in government securities) has been sharply reduced in 
the banking system as a whole. In fact, it has been completely eliminated 
at many banks, including most large banks and also many rural banks. In 
the future, therefore, expansion of lending will have to be more closely 
related to expansion of total banking resources. 


Tapping the National: Money Market 


In this circumstance, larger banks and branch banks possess several ad- 
vantages that could be employed to expand the availability of loan funds 
for their farm customers. Large banks, for instance, are presently better 

` able to tap national money markets through. sale of certificates of deposit. 
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Banks with branches in both urban and agricultural areas can channel 
funds internally from the former to the latter, if this is where loan de- 
mands are exceeding deposit growth. 

Still other ways have been suggested >y which funds could be chan- 
neled from urban to agricultural areas trough the banking system. One 
frequently mentioned consists of activatirg the 40-year-old provision that 
allows commercial banks to discount farm loans at the Federal Intermedi- 
ate Credit banks, which as you know also perform this function for the 
production credit associations. It is sometimes forgotten that the FICB’s 
were organized in the 1920's, before the PCA’s existed, primarily to dis- 
count farm loans of barks. Both then and now, however, few banks made 
use of these facilities. Fresent provisions for discounting by banks do not 
provide material assistance to their farm lending operations, because the 
discounting is on a recourse basis and the outstanding volume is limited 
to twice the capital and surplus of the bank (as opposed to ten times cap- 
ital and surplus for PCA’s). Also, the requirement for examination of the 
bank by yet another agency is probably discouraging. But if these statu- 
tory provisions were liberalized, and if the FICB’s openly encouraged 
bank use of their facilities and acquainted bankers with their procedures, 
then the intent of this long-standing leg‘slation—to provide the banking 
system with a way to tap the national money market for farm loan funds 
—could at last become effective. Small banks, in particular, could thereby 
gain indirect access to a market in which they presently do not participate. 

A number of agricultural banking leaders have recently suggested other 
ways in which rural banks could themse-ves organize to obtain access to 
national financial markets, either with or without assistance from federal 
agencies. For instance, perhaps certificates of deposit of small banks 
could be made more salable if they were insured. Instead of seeking par- 
ticipations in overlines, small banks could offer participations in a pool of 
such certificates. In addition, perhaps packages of farm loans, or partici- 
pations in them, could be sold if insured or if credit-rated by some private 
or public agency. Such arrangements can materialize only through much 
effort by bankers and cthers, but perhaps such effort will be necessary to 
provide adequate farm financing through the banking system. 


Modernizing the Federal Reserve Discount Window 


Within the Federal Reserve System, there is currently in progress a ` 
major study and reappraisal of the role of the discount mechanism. 
Though not yet completed, this work appears to be indicating a number 
of ways in which improvement of Reserv2 Bank procedures for lending to 
member banks can serve better the needs of these banks under the condi- 
tions of reduced liquidity which many of them face. Of particular signifi- 
cance to rural banks, we have made extensive study of seasonal flows of 
funds. This study shows clearly that these in general tend to be of greater 
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relative magnitude at small banks in agricultural areas than at other mem- 
ber institutions. We have found that small agricultural banks are espe- 
cially likely to experience a seasonal squeeze on funds through simulta- 
neous withdrawal of deposits and expansion of loans. This is a general 
pattern in the spring and early summer, and it may often result in rela- 
tively inefficient use of banking resources in the areas in which it occurs. 
A bank subject to large seasonal fund outflows must necessarily maintain 
liquidity sufficient to meet them. During the off-peak season of the year, 
therefore, some funds that might otherwise have been committed to use- 
ful community financing—including the kind of intermediate-term loans 
particularly desired by modern farm managers—must instead be main- 
tained in short-term government securities or other forms that can be 
readily liquidated to meet the seasonal flow. l 

But if a greater share of such seasonal demand could be satisfactorily 
met through borrowing from Federal Reserve banks, those funds would 
be released for other loan purposes in the community. We are examining 
how our discount regulations and procedures could be changed to accom- 
plish this objective more effectively than at present while at the same 
time maintaining appropriate control of the overal] reserve base of the 
banking system. You can appreciate that it is not simple to determine the 
definitions, criteria, borrowing limits, and safeguards against abuse that 
will be needed to expand our discount function in this way. Nevertheless, 
I am hopeful that it will be possible to take such a step soon, and I be- 
lieve that it can be a significant one for rural banks. 


Concluding Remarks 


In these various problems that bear directly on the supply of bank 
funds for farm lending—the questions of unit versus branch banking, of 
banks that have funds but restrict their lending, of bank participation in 
funds obtained by the FICB’s, of organizational or insurance arrange- 
ments that would permit small banks to sell their assets or liabilities in the 
national financial market, and of achieving greater effectiveness of the 
Federal Reserve discount mechanism—in all of these I suggest that there 
lie feasible and important opportunities for studies that are within the 
wide realm of agricultural economics. 

I think it is fair to state that this area has been neglected in the past, 
but I am also pleased to see that its current importance is being increas- 
ingly recognized. In recent empirical work in which models of farm firm 
growth were developed, for instance, the importance of external financing 
is readily noted, and its effect on a farmer’s financial progress is vividly 
demonstrated. Increased attention to study of rural economic develop- 
ment will undoubtedly lead directly to examination of rural financial mar- 
kets and their impact on rural economic progress. We look forward to 
benefiting from your greater concern in these vital areas. 
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Estimation of Demand for Food and Other Products 
Assuming Ordinally Separable Utility 


WALLACE K. BOUTWELL, JR., AND RICHARD L. SIMMONS* 


RDINAL utility theory has long recognized the mutual inter- 
dependence of a large number of consumer gocds in the budget 
decisions of the individual consumer. However, the formulation of empirical 
models which explicitly recognize the simultaneity of the many price and 
income effects is difficult because of the number of parameters involved. 
In a budget of n goods there are n? price elasticities and n income elasticities. 
The symmetry of compensated price effects reduces the number to 
in(n+1)-++n. The Engel and Cournot elasticity aggregation relationships 
furtaer reduce theenumber by n+1, leaving }(n?-+n—2) parameters to be 
estimated. In view of the rather short span of available time-series data for 
some important categories of consumer goods, the estimation of so many 
parameters may be diificult. One could take a single-equation partial- 
equilibrium approach and eliminate many parameters by assuming their 
importance to be negligible. Examples of this approach are found in the 
many early works of Moore, Leontief, Marschak, Schultz, and Wold and 
Jureen. One of the difficulties in this approach is that although each indi- 
vidual omitted parameter may be negligible, their combined effect may not. 
An alternative approach, taken in recent papers by Strotz [5, 6], Frisch 
[2], Pearce [4], and Barten [1] is that of postulating a utility function 
DO, Xo, +--+, Xn) for which one can specify particular effects on the 
marginal utilities U;= [0U (X:X», -+ -, Xn) |/3X: of certain goods in re- 
sponse to consumption changes in certain cther goods. Several intuitively 
tenable postulated relationships have been defined which reduce the number 
of parameters to the desired level while still preserving most of the simul- 
taneity of the system. Frisch assumes that the marginal utility of a good i 
is not affected by the level of good j, for al i=j. With U,;=0 for all ij, 
all cross elasticities can be expressed in terms of income elasticities, a 
“money flexibility” term, and expenditure weights. Only n-+1 parameters 
are necessary to solve the entire system. 


* We wish to acknowledge our gratitude to T. D. Wallace for many helpful ideas during 
the course of this investigation and to D. R. Bohi for reviewing the final draft of the paper. 





Warrace K. BourweLL, Je., is systems analyst in the office of the Secretary of Defense. Ricuarp 
L. Sammons is associate professor of agricultural econcrics at North Carolina State University. 
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Barten uses the same assumption for some (but not all) U;,’s and controls 
the number of parameters to n income elasticities plus n direct price effects 
plus Frisch’s money flexibility term plus the number of cross price effects 
corresponding to the UD de assumed to be not zero. 

Strotz concluded that if the Ce entering the utility Ree can be 





separated into groups I, J, K, --- such that 
Gi) 
d 
(1.1) pA teh HET 
f OX; i EES 
IES 


KEK WwithkK+#¥1I,J), 


then all parameters in the system of n goods can be obtained by direct com- 
putation after all income effects, all intragroup price effects, and one inter- 
group cross price effect are known. This type of separability is termed 
“strong separability.” 

Strotz also defined but did not investigate “weak separability.” Weak 
separability is defined as 


(a) 
ab 
LLAMEN tt GEC 
———— = or d 
aX, a J 

kG 

G=1,2,---,N’. 
Obviously, weak and strong separability differ only in the group positions 
of goods 7, j, k, but Goldman and Uzawa [8] point out that strong separa- 
bility implies an additive utility function whereas weak separability does 
not. Hence, weak separability is the less stringent assumption. ` 

Pearce shows that if goods can-be divided into groups such that 





=0 frali, j EG 
k =i, j, 

then each cross price effect can be stated in terms of the two income effects 
and a factor of proportionality, 4”, which holds between the two groups I 
and J and is constant over all pairs of goods taken from the two groups. 
Thus, the number of parameters is reduced to 3N(N+1)-+n, where N is 
the number of groups and x is the total number of commodities. 

Pearce’s assumption requires that where there are more than two com- 
modities in a group any two commodities within that group must be in 
“neutral want association” with all other commodities within that group. 
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Goldman and Uzawa show that this implies an additive utility function 
when there are more than two commodities in a group. 

These brief statements on 2ach of the four papers do not constitute a 
review of literature but do give some ide of the connection between re- 
duction of parameters and stringency of sumption regarding the type of 
relationship existing between goods or groups of goods. (It is not meant to 
imply that these four authors were concerned solely or even primarily with 
a degree-of-freedom problem. Their papers contained other interesting 
propositions.) The assumptions of Frisch aid Barten imply cardinal utility, 
whereas the assumptiors of Strotz and D arce are ordinal in nature. 

This paper concentrates on those assutiptions that are ordinal in con- 
cept and presents a procedure for deriving the implications in terms of 
restrictions on theoretical demand parameters of (1) weak separability 
between all commodity groups, (2) strong separability between all groups, 
and (8) combinations of weak and strong eparability. All of this is accom- 
plished with no restrictions on the number of commodities in any group, or 
on the number of groups, or on the relat onship of commodities within a 
group. 


Theoretical Demard Model 


Differentiating the first-order conditions for utility maximization subject 
to = budget constraint with respect to >rices, P;, and income, M, and 
putting the results in elasticity form give: a system of elasticity relation- 
ship which can be written in the following form: 


en Genee eg 
w a — —y 1 Hi 
where , 


. E ðU: Xr 
eis an nXn matrix of —— —— terms, 
“hk i 


Lis an nX1 matrix cf ones, 





PX; 
W” is a 1Xn matrix cf budget weights, 7; = rae 
ais an 2X1 matrix of income elasticitie, 
. OA M ' 
ois — — 
OM A 


E is ann Xn matrix cf price elasticities, 


i : on P; 
y is an 1Xn matrix row of —— — terms, and 
j 
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Lis an nXn identity matrix. 
Since 


l T i oe —eILW'et dE 
Hr ol WeLlLwe = Ais 


the income and price elasticities can be written as 





(2.2) Wf: K S abo SE We Le — LW’ — R 
_-¢@ =pl W'&LL-1 Wieck A W 
from which the following relationships appear: 
(2.3) d S b 
WoL 
(2.4) n = $L, 
and 
(2.5) E = e! — W’ — ai, 


The e matrix has certain useful symmetric properties (being derived 
from U;:, which is symmetric). Specifically, 
W; 


(2.6) si = ay, P 


which we call here “proportionally symmetric.” From Theorem I, it follows 
that e has the same useful property. 


Theorem I. The inverse of a proportionally symmetric matrix is also propor- 
tionally symmetric with the same factors of proportionality as the original 
matrix. ' i 

This can be proved by writing out | Mal and B za (the minors of eo 
and ej; respectively) and noting that (Lu al =W,/ H. M | . It follows that 
the cofactors Cy and C;; bear the same relationship; and since 





SEN (Ca) l 
D 
then 
W: 
(2.7) T = y 


where r; is the ijth element of e. 
The proportional symmetry of e) allows (2.5) to be written as 
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(2.8) l Raf att, 
which is recognized as the Slutsky Equation, where 
poe 
H 
(2.9) B= a hb 
o 


W is an nXn diagonal matrix of budget weights, and 





(2.10) SB; =0 ` from (2.4) 
i 
and 
W; i 
(2.11) Bu =-— bu — from (2.6). 


t 


Implications of Ordinal Separability Assumptions 


The equation (2.8) has the usual n(n +1 -+n parameters, but the number 
can be reduced by the assumption of ordinal separability, which is defined as 


(3.1) —_—— = 0 for some k + i,j. 


The term “ordinal separability” is used here to include both weak and 
strong separability and various combinations of the two. The definition 
(3.1) accounts for this fact by not specifying the group locations of 7, j, k. 

The effects of the ordinal separability assumption can be determined by 
completing the differentiation implied by (8.1), which yields 


(38.2) UjUx = UU x. 
Rearranging (8.2) and multiplying by Xz gives 
(8.3) Eik = Ejk. 


The relationship (3.2) has interesting implications for el, which are de- 
rived from the following theorem. 


Theorem II. If a nonsingular, square matrix, A, can be partitioned so that 
all diagonal partitions form nonsingular submatrices and all off-diagonal 
partitions contain columns whose elements are nonzero and equal, then the 
colimn elements of the off-diagonal partitions of 4~ are proportional to 
each other, with the factor of proportionality being the ratio of the sums of 
the two rows of A~ in which the elements fall. 

Thus, if Eik = Ets ther: 
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n 
D re 
tes] 


(3.4) Tik = Tjk. 


n 
Är 
i=l 





Substituting (2.4) into (3.4) gives 


Ni Se Aë 
(8.5) Tik = — Tjk (k # i, j). 

Ni 
By writing out e and e using Theorem I and (3.5), it can be shown that 
when commodity 7 is not in the same group as k, all of the intergroup 7’s 
can be expressed as a functicn of a single intergroup term, say Tpg as follows: 





(3.6) ? Tik = ( ) ge H: where d P E I, 
NotgW g 

P k, q E K, 

I#K. 


The term in parentheses does not vary with ¢ or k and may be treated as 
a constant for all interaction terms between groups J and K. 

Utilizing (83.6), we can write the Slutsky substitution term 3, from (2.11), 
as! 





(3.7) Bir = Gerges Hi 
where 
Tpa 1 Š e 
Pik = Prg Ee ~— and is constant when 7, 7 E I 
nonaW a d 
kEK 
KÆI 
tr . 1 
= = wheni,k ETI. 
so Mi: Ei 


It should be noted that piz = pri- 

With equation (8.7), the complete set of cross price elasticities between 
commodities in group I and group K can be found by estimating p,, and 
the relevant income elasticities. 


Implications of Specific Types of Ordinal Separability 


The implications of the different types of ordinal separability assump- 
tions may be determined simply by specifying the group locations of 1, j, k 
and retracing the steps in equations (8.1) to (8.7). 


1 Note that when a, as postulated by Frisch and Barten, the ëch —1/¢. 
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1 


Weak separability 


If Eik = Ej; for all i, HE G 

kG 

G=1,2, +, N, 
then all commodity groups are weakly separable and the intergroup inter- 
action terms can be expressed in terms of a unique p for each pair of groups. 
Thus, under the conditions of a weakly separable utility function, the com- 
plete set of price elasticities can be found by estimating n income elasticities, 
4N(N—1) intergroup price elasticities (where N is the number of groups), 
and 4 > ne(ne+1) intragroup price elasticities (where ze is the number of 
commodities in group G). The Cournot and Engel aggregations can, of 
course, be used to reduce this number by (n+1). 


Strong separability 
In the case of strong separability for all commodity groups where 
Eik CC Ejk for all i, j & G 

kEG 

G =1,2,>--,N, 
all intergroup terms can be expressed in terms of a single, common p. This 
permits the entire set of price elasticities to be found by estimating only 
oneintergroup priceelasticity, n income elasticities, and A3 ang(ne+1) intra- 


group price elasticities. Again, this number can be reduced by using the 
Cournot and Engel aggregations. 


Combinations of strong and weak separability 


‘The third type of ordinal separability assumption is that of combinations 
of weak and strong separability, which results from subgrouping within 
groups. An example of this case is where 


Eik = fe forallz,7Eg EG 


kEgEG 
g=1,2,---,Me 


and for all 7,7 EG 
kEG 
G=1,2,--+,N, 


which implies that the subgroups within higher-order groups are weakly 
separable whereas subgroups between pairs of higher-order groups are 
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strongly separable. Hence, a unique o exists for each pair of intragroup 
subgroups whereas single p expresses the relationships between the ele- 
ments cf pairs of subgroups taken from a pair of higher-order groups. In 
this situation, the complete set of price elasticities can be found by esti- 
mating n income elasticities, 4 9} Me(Me—1) intersubgroup price elastici- 
ties (where Mg is the number of subgroups in Group G), 


3 Ka D Self + 1) 


G ee 


_ intrasubgroup price elasticities (where N, is the number of commodities in 
subgroup g), and 4N(N—1) intergroup price elasticities. 


l 


The procedure may also be extended to cases of several orders of group- 
ing within groups. There is no restriction on the number of subgroupings 
within each higher grouping, nor on the combination of weak and strong 
separability assumptions within any grouping. 

The implications of other specific grouping arrangements can also be 
derived. The number of such arrangements is too great for each to be 
described in detail here. The reader can, however, try those that are of 
interest to him. 


Data and Statistical Model 
Data 


A review of available U. S. time-series data indicated that seven com- 
modity groups could be included: durables, nondurables (less food), services, 
dairy products, meats, cereal products, and fruits and vegetables. The years 
1935 to 1962 were used; omitting the war years of 1942-1945 left a total of 
24 annual observations. The income variable was defined as total expendi- 
tures and was estimated by adding reported expenditures on the seven 
commodity categories included. Since the seven categories of expenditure 
really represent rather aggregative bundles of individual commodities, the 
variables are themselves indices of prices and consumption.? Expenditure 
weights were assumed constant and estimated for nonfood groups by aver- 
aging expenditure shares for the five-year period 1957-1961. Estimates for 
expenditure weights for the food groups were based on 1947-1949 data and 
adjusted to 1957-1961 levels according to the relationship between food 
and nonfood expenditures during that period. The estimates as are follows: 
durables 0.141, nondurables 0.263, services 0.412, dairy’ products’ 0.044, 
meats 0.072, and fruits and vegetables 0.052. 


2 The data source for prices was the U. S. Department of Labor Price Indexes for Selected 
Items and Groups, 1962 and 1964. Quantities of durables, nondurables, and services were 
computed by dividing per capita expenditures (U. S. Department of Commerce Business 
Statistics, 1961) by U. S. Department of Labor Consumer Price Indices. The quantities of 
agricultural products were obtained from U. S. Department of Agriculture Handbooks 62 
and 63. 
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Ordinal separability assumption 


The seven commoditizs were separated into two groups—food and non- 
food. The assumption of weak separability between the two groups allowed 
a reduction in the number of parameters <rom 27 to 17.8 


General statistical mocel 


The following statistical model, which is linear in logarithms, was chosen 
primarily because it yields constant elasticities. 


6D ` In En =e + 7 Eyl Pù Lach äng + U: 


jul 
fori =1,2,---,n 
e EA 
f=1,2,---,7 


where 
Za) is per capita consumption of the tih good in the tth year, 
Ex is the price elasticity of the ith good with respect to the jth price, 
P,(® is the price of tke zb gocd in the tzh year, 
ae is the income elasticity of the ith gocd, and 
M(t) is per capita income in the tth yeaz. 


Using (2.8) and (8.7), one can express (5.1) as 


(5.2) mX: = æ D byl Ps) + 2 ogni Do nW In P 
jer X Zek 
KT 
+n [nmo - E Fin Py | + ra 
j=l 

where J refers to the group within which the ith commodity belongs and 
K refers to all individual groups other than I. 

There is one such equation for each commodity, but the equations are 
not independent and hence must be estimated simultaneously. The restric- 
tions in equations (2.19), (2.11), (8.7), aad the Engel aggregation are im- 
posed on the system. 

The restriction (2.11) may be incorporated directly into (6.2) by noting 
that the restriction megy be rewritten, using (3.7), as 


(5.3) Bii Sa | SE By + > Orgi E ni]. 
yer K iEK 
jai Kyl 


a We are aware that the amplications of the strong and weak separability assumptions do 
not differ for two group cas2s. However, the conclusions of the last section are general, and 
the particular empirical exemple tested here was selected mezely for illustrative purposes. 
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Substituting (6.3) into (5.2) yields 
(5.4) In Xi(t) = a; + A. bylin PÀ — In Pal 
Gi 
+ È gege 2 Welln P(t) — In P:i] 
oe eK 


+ yi [i AO ~ > W;ln SI + Tig. 
jel 

The other restrictions apply to the entire set of equations and hence must 
be imposed on the estimaticn procedure. Thus, (5.4) is the final statistical 
model from which the elasticities of demand are estimated. The error terms 
U) were assumed to have expected values of zero, and constant variance 
and zero covariance over all commodities and time periods. 

Equation (5.4) obviously contains nonlinear combinations cf parameters, 
and an iterative estimation procedure was used. Writing equation (5.4) as 
(5.5) Yi) = ait DBA) + È great +r: DO + UO, 


jer K 
Zei KT 


where 
Fa = ln X:®, 
Aj(t) = In Po — n P,Q), 
Bit) = m A. aWilln Pin — In Px], and 


Di) =n MO — Z Win Pid, 
jal 

indicates a slight rearrangement of variables and parameters. For the first 
iteration, trial values of all ņ;s were used to derive the observations on B 
in (5.5). The dependent variable HO was then regressed on A(t), BI, and 
D(t). The coefficients of D from the first-round least-squares regression 
supplied new estimates of the 7,’s, which were in turn used to compute a 
second set of observations on B, ete. This procedure was continued until 
the estimates of 7,’s did not change appreciably from one iteration to the 
next. No formal test for convergency was developed. 


Numerical Results 
Income elasticities 


Final-round estimates for income elasticities were as follaws: durables 
0.73, nondurables (less food) 1.00, services 1.15, dairy products 1.02, meats 
0.67, cereal products 0.65, and fruits and vegetables 1.11. 
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Price elasticities 


Final-round estimates of the §;;'s and the p between the food and nonfóod 
groups were as follows: 


Biz = 3.65 Bas = —0.76 Bs3 = —0.11 Pay Kei 1.62 
Bis = —1.32 Bas = 0.41 bsi — —0.01. 
B23 = 0.72 Ba = 0.18 fe = —1.40 


These estimates, along with the restrictions in (2.10), (2.11), and (3.7), 
were then used to derive estimates of the compensated price elasticities 
(Table 1), income effects (Takle 2), and price elasticities (Table 3). 


Table 1. Estimates of compensated price elasticities, @;;’s 
































Nonfeod Food 
Non- d'H Dairy Fruits and 
Durables |. durables Services products Meats | Cereals vegetablds 
Nonfood —2,51 3.65 |—1.32 9.05 0.06 0.01 0.06 
1.96 |—2.94 0.72 0.07 0.08 0.02 0.09 
—0.45 0.46 {~—0.30 0.08 0.09 0.02 0.10 
Food 0.16 0.42 0.75 |—1.11 |—0.76 0.41 0.13 
0.12 0.29 0.51 |—9.46 |—0.34 |—0.11 —0.01 
0.08 0.31 0.48 1.06 |—0.47 |—0.06 —1.40 
0.16 0.46 0.79 9.11 |-0.01 |—0.46 —1.05 
Table 2. Estimates of income effects of price changes 
Nonfood Food 
Non- S Dairy Fruits and 
Durables durables Services products Meats | Cereals vegetables 
Wonfood 0.10 0.19 0.30 0.93 0.05 0.01 0.04 
.14 .26 a 94 .07 .02 .05 
.16 .30 .47 Dë .08 .02 .06. 
Food 14 .27 .42 .05 BO .02 -05 
.09 .18 EI? .03 .05 .01 -03 
.09 17 .27 -03 .05 .01 .03 
0.16 0.29 0.46 9.05 0.08 0.02 0.06 





Evaluation of Estimates 


There is little basis for comparing the estimates of this model with esti- 
mates of the single-equation partial-equilibrium type. Formal statistical 
tests of significance were, of course, precluded because the distribution of 
estimates for the nonlinear estimation procedure were unknown. 

The estimates, however, are reasonable according to the authors’ pre- 
conceived notions. All of the income elasticities are positive and all of the 
‘own-price elasticities negative, as expected. 
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Table 3. Estimates of price elasticities 











Nonfood Food 
j Non- i Dairy Fruits and 
Durables durables Services products Meats | Cereals vegetables 
Nonfood —2.61 3.46 |—1.62 0.02 0.01 0.00 0.02 
1.82 |—3.20 0.31 0.03 0.01 0.00 0.04 
; —0.61 0.16 |—0.77 0.03 0.01 0.00 0.04 
Food 0.02 0.15 0.33 —1.16 |—0.83 0.39 0.08 
0.03 0.11 0.23 —0.49 |—0.39 |—0.12 —0.04 
—0.01 0.14" 0.21 1.03 |—0.52 |—0.07 —1.43 
0.00 0.17 0.33 0.06 |—0.09 |—0.48 —1.11 














Concluding Remarks 


The technique of grouping commodities into separable groups is primarily 
intuitive in the absence of a priori knowledge of actual relationships be- 
tween marginal utilities. 

Although weak separability differs from strong separability only in the 
group placement of the goods i, j, and k, the resulting implications of weak 
separability for grouping criteria are intuitively more acceptable. Suppose 
we have a universe of commodities which can be divided into three groups: 
food J, clcthes J, and entertainment K. Weak separability implies that the 
marginal rate of substitution of two goods in J, say corn and beans, is un- 
affected by a change in the quantity of a good in J, say neckties. Strong 
separability implies that the marginal rate of substitution between corn and 
neckties is unaffected by an increase in the quantity of movies. In the as- 
sumption of strong separability, the marginal rate of substitution between 
two dissimilar commodities is involved, and the plausibility of statements 
of this type, being less obvious intuitively, would need rather stronger 
empirical verification. 

Or, to put it another way, the actual grouping of commodities so as not 
to violate the separability assumption should be much easier intuitively for 
weak separability. The reduction in number of parameters, however, is less 
impressive than with the stronger assumption. 

The derivations of this peper, however, are sufficiently flexible to allow 
a wide choice of separability assumptions. Weak separability, strong separa- 
bility, or various combinations of weak and strong separability may be 
assumed, depending upon the nature of the problem at hand. The possibility 
of testing the sensitivity of the elasticity estimates to various assumptions 
about the separable nature of the utility function also exists. 
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‘Discussion: Estimation of Demand for Food and 
Other Products Assuming Ordinally 
Separable Utility 


Mitton C. HALLBERG 


One of the inescapable facts of the social scientist’s life is that the 
problems he encounters are extremely zomplex and difficult to unravel. 
This is true if he is attempting to dissect an unwieldy farm bargaining 
association, or to uncover the system of relationships underlying the web 
of consumer behavior. As a result, any a-tempt to ease the burdens of dis- 
section via realistic and simplifying assucuptions or techniques of analysis 
tends to be regarded as commendable. 

Techniques of demand analysis have graduated from the more pedes- 
trian ones of Moore’s day to the more- complex ones of today, thereby 
making the demand analyst’s job more difficult. Boutwell and Simmons, 
following the work of Strotz [8] on “wility tree” analysis and more re- 
cently of Pearce [5] on separable uticity and Barten [1] on additive 
preferences, propose a move to countera=t this trend—making the demand 
analyst’s task easier by incorporating simplifying assumptions into classi- 
cal demand theory. 

In the paper under discussion, the aufhors’ objectives are (1) to reduce 
the number of parameters to be estima-ed in a complete demand model 
anc. (2) to suggest a technique for e<timating these parameters from 
time-series data. The first objective can be accomplished, they argue, by 
assuming that the ratios of marginal ot ies between two selected com- 
modities are independent of changes ñ the level of consumption of a 
third—that is, employing the neutral-waat assumption of Pearce [5]. This 
approach is in contrast to Frisch’s assun_ption [3] of want-independence, 
which presupposes that the marginal ut-lity of a certain commodity is in- 
dependent of changes in the level of consumption of a second. 

The relative merits and demerits of these two propositions have been 
adequately treated in the literature cited. Suffice it to say that, if the 
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proper combination of commodities is involved, either of these two propo- 
sitions will probably be acceptable as reasonable approximations to actual 
consumer behavior. Thus, the only argument appears to be that of cardi- 
nal utility (implied by the want-independence proposition) versus ordinal 
utility (implied by the neutral-want proposition)*—an argument which 
we do not wish to pursue here. 

Since the assumptions, if judiciously applied, appear to be sound, the 
next question one must investigate is, Does the Boutwell-Simmons proce- 
dure produce acceptable results and does it possess clear-cut advantages 
over some alternative? 

It appears to me that the case for the Boutwell-Simmons approach (or 
more generally, the separable utility approach) has, either cirectly or by 
implication, been overstated. In the first place, it is questionable whether, 
in many attempts to construct a matrix of demand elasticities, the number 
of parameters to be estimated will be reduced by the Boutwell-Simmons 
approach by a sizable enough margin to be useful. 

This, of course, will depend upon the number of separable groups and 
on the number of commodities in each group. But, for illustrative pur- 
poses, consider the model developed by Brandow [2] in which a complete 
matrix of demand elasticities was estimated for 24 foods and one nonfood 
category. Had Brandow used the Boutwell-Simmons approzch assuming 
food and nonfood consumption to be weakly separable, he would have re- 
duced the number of parameters to be estimated from 324 to 301—still a 
sizable number of parameters to be estimated from time-series data for a 
highly aggregated system. 

Secondly, the associated problems involved in estimating the parame- 
ters from either time-series or cross-sectional data using the 
Boutwell-Simmons approach must be considered. This approach, at best, 
involves some sort of nonlinear estimating scheme if the parameters are 
estimable at all. Thus, additional computational burden and errors of ap- 
proximation are introduced. Furthermore, “for reasons that are largely 
pragmatic” [1, p. 8], the researcher adopting the Boutwell-Simmons ap- 
proach is somewhat restricted in his choice of the functional form of the 
demand equation. Thus, he probably would be reluctant to experiment 
with functional forms such as those specified by Waugh [7, p. 17], for in- 
stance, in which demand elasticities are allowed to vary over the course 
of time cr with changes in other variables. l 

All this and the simultaneous nature of supply and demand relations 
has not yet been given passing notice! 





1 Indeed, even this might be a fruitless argument since, as Pearce [5] points out, 
under certain conditions the neutral-want assumption and the want-independence 
assumption lead to the same conclusions with respect to the more important results 
obtained by Frisch. 
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Turning to the numerical results of the paper under discussion, we are 
left with a feeling of uneasiness due to an absence of any criteria with 
which to make an appraisal. This is due to the euthors’ use of a nonlin- 
ear estimation technique having questionable virtues. No estimates of reli- 
ability of the elasticitizs are available, no evidence of the optimality of 
the estimation technique employed is provided, and indeed the exact na- 
ture of the estimation scheme is unclear from the discussion. Had the au- 
thors used a nonlinear estimating technique such as that suggested by 
Hartley [4] on an equation-by-equation basis, they would have obtained 
inconsistent estimates cf those parameters appearing in two or more equa- 
tions of the system. As far as I know, here is no easy solution to this 
problem without recourse to a lengthy iterative process such as that in 
the article by Barten [1]. 

Although the estimated own-price elas‘icities appear to have intuitively 
acceptable signs, some of the estimated cross elasticities do not. In addi- 
tion, the magnitude of some of the cross elasticities appears to be unac- 
ceptable—consider E,, and Eez, for instance. Even though the numerical 
results derived by Boutwell and Simmons were only intended to serve the 
purposes of an empirical example, it would have been revealing to com- 
pare the estimates derived (using an appropriate estimation scheme) 
with those from a procedure which did not assume separability. 

Although I believe there are seriovs pragmatic limitations to the 
Boutwell-Simmons approach to demanc analysis, the authors are to be 
complimented for outlining a refreshingly new method—originally devised 
by Pearce [5]—of deriving tae famous Slutsky equation (equation 2.8). 
As they demonstrate, this development proved useful in incorporating the 
neutral-want assumption. It also providas an interesting framework for 
understanding some of the relations intrcduced bv other writers. 


References 


[1] Barren, A. P., “Consumer Demand Functions Under Conditions of Almost 
Additive Preferences,” Econo-netrica 32:1-38, Jan.—April 1964. 

[2] Brannow, CG. E., Interrelatioas Among Demands for Farm Products and Impli- 
cations for Control of Market Supply, Pennsylvania Agr. Exp. Sta, Bul. 680, 
April 1960. 

[3] Friscu, R. A., “A Complete Scheme for Computing All Direct and Cross Demand 
Elasticities in a Modal with Many Sectors,” Econometrica 27:177-196, April 
1959. : 

[4] Hanriry, H. O., “The Modifed Gauss-Newton Method fcr the Fitting of Non- 
linear Regression Functions Ey Least Squares,” Technometrics 3:269-280, 1961. 

[5] Peance, I. F., “An Exact Method of Consumer Demand Analysis,” Econometrica 
29:499-516, Oct, 1961. 

[86] Strorz, Roserr H., “The Empirical Implications of a Utility Tree,” Econometrica 
25:269-280, April 1957. 

[7] Waucu, F. V., Demand and Price Analysis, USDA ERS Tech. Bul. 1316, Nov. 
1964. 


A Framework for Policy in the Feed—Livestock 
Economy* 


Bann L. FELTNER ~ 


ANY farm policy discussions have ignored the fact that programs 

which affect prices or production of feed grains also have important 
direct and indirect effects on all segments of the livestock industry utilizing 
these grains. Several empirical studies in recent years have examined certain 
relationships between the feed economy and selected segments of the live- 
stock economy.! 

In the present study, a framework and mechanism were developed for 
analyzing interrelationships between the aggregate feed and livestock 
economies.” The entire feed—livestock economy is large, complex, and highly 
interrelated. An ideal model might be a complete Walrasian framework 
which would include all demand, supply, and spatial components of the 
feed-livestock industry. A willingness to settle for something slightly less 
grandiose led to a model designed to estimate only some of the most im- 
portant demand and supply relationships. The relationships were then used 
to examine probable aggregate effects of a policy which would maintain a 
substantial reduction in the U. S. production and consumption of feed 
grains. 

Hildreth and Jarrett [5] provided one of the earliest attempts to bring 
together in one model the entire feed—livestock sector of the agricultural 
economy. Their work was also somewhat of a pioneering effort in the appli- 
cation of econometrics. The model developed in this study bears resemblance 
to the model developed by Hildreth and Jarrett. An integral part of this 
study, in fact, involved bringing the Hildreth—Jarrett, model up to date. 
Time is not spent here on the Hildreth—Jarrett model, except occasionally 
to point out similarities or differences between that model and the one 
developed in this study. 


Model Specification 


The model consists of five equations relating variables considered to 
be important in the demand-supply—price structure of the aggregate feed- 
livestock economy. i 


* Michigan Agr. Exp. Sta. J. Art. 4259. 

1 For example, see Langmeier and Thompson 7], Egbert and Reutlinger [2], and Unger [8]. 

2 For a more detailed report, especially with regard to data sources and construction of 
variables, see Feltner [3]. . 
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OU) Kuss PU En 22, Z3, Zs) (demand for inventory) 

D Ya = Ee Bug Za, Za) (demand for feed grains) 

(3) Ya =f(¥s, Z1, 22, Za, Za) (demand for protein feed) 

(4) Yi sn TUE, Ya, Za 22, Zs, Zs) (supply of livestock products) 
(5) Yi =j(Vs, zn Z, Zo (demand for livestock products) 


where 

F; is the log of total sales of livestock and livestock products, 

71" is the log of per capita sales of livestock and livestock products, 

F; is the log of the price index of livestock and livestock products, 
— Paie the log of quanzity of feed grains fed, 

F; is the log of quantity of protein feed fed, 

Y, is the change in livestock inventory (log #1,141—log ac, 

Z: is the log of the January 1 livestock inventory, 

Se is the time (as a natural number), 

Z; is the log of per capita disposable income, 

47 is the log of the index of wholesale prices of commodities, excluding 
farm products, 

Z is the log of feed grains price, 

Z4 is the log of protein feed price, and 

Zs is the log of the farm mortgage interest rate. 


Demand for feed grains and protein feed 


For estimation purpcses, the prices of feed grains and protein feed were 
both treated as predetermined. A theoretically more complete model might 
include relations for the supply of feed grains and the supply of protein 
feed. If this were done. feed grain and protein feed prices would both be 
treated as endogenous variables. However, this was not done for two 
reasons. First, specifying a meaningful supply relationship for either feed 
grains or protein feed is a formidable task in itself. Second, government 
programs which have existed over the past several years have probably 
acted upon feed grain prices in a manner not unlike administered prices. 
Treating prices of feed grains and protein feed as predetermined implies 
perfectly elastic supply curves fer both. 


Supply of livestock and livestock products 


The quantity of livestock and livestock products produced and the 
quantity sold in a given time period are not. necessarily equal. This is so be- 
cause of changes in livestock inventories which may occur. At the beginning 
of a time period (or at any given moment of time) inventories are fixed at 
some level. However, during a time interval, 6 producers must decide how 
much production should be sold and how much kept as inventory at the 
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beginning of the next time period (¢+-1). Since the supply function needs to 
be expressed in terms of quantity sold, a problem exists in bridging the 
gap between quantity of livestock and livestock products produced and. 
quantity sold. 

Changes in inventory were made an integral part of the model in de- 
veloping the supply relation. We may consider (but not specify explicitly) 
a production function where quantity of livestock and livestock products 
produced is a function of quantities of feed grains and protein feed fed, 
the January 1 inventory, and time. The general form of the supply function 
which is derivable from this implicit production function is. 


(6) Yer = Sys, Zar, Sty Zaty Ziu), 


where 
Ye: is the quantity of livestock and livestock products produced, 
ys: is the price of livestock and livestock products, 
ze is the January 1 inventory of livestock on farms, 
Zz is time, 
Zs: is the price of feed grains, and 
Z4: is the price of protein feed. 


This supply function, however, is in terms of quantity produced. As dis- 
cussed above, the quantity of livestock and livestock products produced 
and the quantity sold in a given time period are not necessarily equal, 
because of changes in inventory. This leads to an expression for an inventory 
“identity”: ` 


(7) 21,41 Sa my" 


Z Yue 





where y; is the quantity of livestock sold and the other variables are as 
defined above. That is, the ratio of inventory on January 1 of time ¢+1 
to inventory on January 1 of time ¢ is a function of the ratio of production 
to sales in time ¢. Because of problems of aggregating heterogeneous prod- 
ucts, the relationship is not exact and hence is stated in functional form. 
Equation (7) is written in terms of ratios, and the parameter a; is written 
as an exponent, because the supply function finally derived (10) is esti- 
mated using a form linear in the logarithms of the variables. To facilitate 
exposition, we specify a EES parametric form for the supply equa- 
tion (6): 


(8) Yor = Yo zaP ZE ZP 

Solving (7) for ye: yields 

(9) You = a (2) RE 
? ae Zis 


384 / Ricard L. FELTNER 


Substituting (9) into (8) yields the final supply relation in terms of quantity 
sold: 





EI —l/al 
(10) Yu = agaaa wt) s 


Zit 


That is, the quantity of livestock and livestock products sold in time £ is a 
function of the price cf livestock, the price of feed grains, the price of 
protein feed, the January 1 livestock inventory in time ż, and the change in 
livestock inventory from the beginning of time ż to the beginning of time 


LEI. 
Demand for inventory 


Explicit accounting of changes in inventory is an important feature of 
the model. The decisicn to hold increased inventories (reducing current 
sales) represents, in a very real sense, an icvestment in a capital good. 
The interest rate was included to approximatz a cost of holding additional 
inventories. In the absence of any more specif.cally applicable measure, the 
farm mortgage interest rate was used. 

Several forms of the inventcry demand relation were tried, with the 
price of protein feed and an “expected product price” variable included.’ 


3 A strong positive relationship between changes in irventory and expected product price 
in a future time period was kypothesized. At the same time, it was reasoned that a negative 
relationship exists between current product price and change in inventory. The inventory 
demand relation was written as 


(11) Yau + votes + yels: + yelet + Bs Yst + Dag ef? 


where 





z 

Fw is the change in inventory, log ( a ) A 

y Zu 
22 is time, 
Z is the log of the feed grain price index, 
43 is the log of the farm mortgage interest rate, 
Ys: is the log of the price index of livestock and livestock products, and 
Fein is the log of the expected price index of livestock and livestock products. 

As a first approximation for the price expectation variable, the following partial distributed 
lag Zorm was hypothesized: 


(123 Leen = ise + voll — yo) Ys, + vol — yo)” KOCH? 
Substituting (12) into (11) yields ` 
(13) Fu = yu + yas + ae + BBs" yo) Yst 


+ Bs*yo — vo) ¥s,e-1 + Bs*yv0(l — yo)? Ys, t2 


Least-squares estimates of the paremeters in (18) were obtained. (8:+(s*y0), Bs*yo(1—~yo) 
and Geint y0}? were then solved for p; and Get in (11) end yo in (12). The resulting estimates 
of £5 and ëch were both positive. 

In a second approximaticn, the expected product price variable was written as 
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The coefficient of the price of protein feed was not statistically significant 
in any case, and it was omitted from the final form. The simple correlation 
coefficient between protein feed price and feed grains price was 0.90. 


Demand for livestock and livestock products 


To account explicitly for population changes over the course of time, the 
demand for livestock and livestock products relation is stated in per capita 
terms. Per capita consumption of livestock and livestock products is taken 
to depend on the price of livestock, per capita disposable income, the price 
of nonfarm products,‘ and time. Lagged consumption is frequently included 
as an additional explanatory variable in demand relations for various food 
products. However, early experimentation with lagged consumption in this 
relation yielded a nonsignificant coefficient, and it was omitted in the final 
specification. 


Estimation 


Three methods of estimation—least squares, two-stage least squares, and 
limited-information single equation—were applied to the equations in the 
model. Annual time-series data were used. Estimates of coefficients for two 
time periods, 1920-1949 and 1920-1962, were obtained. The shorter period 
was used primarily to serve as a bench mark for comparing the model with 
the earlier work by Hildreth and Jarrett. For all three estimating procedures 
each equation was estimated as a form linear to the logarithms of the vari- 
ables. Time, however, entered in each equation as a natural number. Co- 
efficients obtained for the five equations using the three methods of esti- 
mation are presented in the Appendix. 

Several alternative forms of some of the equations were estimated. The 
coefficients of protein feed price and quantity caused more concern than any 
of the other variables in the model. After noting the high (0.90) simple 
correlation between protein feed price and feed grain price, equation (2) 
was re-estimated omitting the protein feed price variable and equation (3) 
was re-estimated omitting the feed grains price variable. In both cases the 





(14) vous = yo Ys + yo(l — yo) Ys,t-2 + yo(1 = ane eae 


Least-squares estimation again led to positive estimates of ër and ëch, 

With both forms of the expected price variable, the estimated coefficients of the lagged 
price variables in (13) were not significant. Autocorrelation between these variables made it 
impossible to separate the dual roles of current product price as (a) an indicator of the cost 
of holding inventory (foregoing income from current sales) and (b) an indicator of the expected 
product price in future time periods. The second apparently far overshadows the first. 

4 Ideally, it would be desirable to use a price index here which includes all consumer products 
except livestock and livestock products. The index used excludes fruits and vegetables, which, 
while they are not direct substitutes Zor livestock products, do compete with livestock products 
for the consumer’s dollar. However, the index used was felt to be the best available. 
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coefficients of the remaining variables weze virtually unchanged, and more 
unfavorable Durbin—Watson statistics were obtained. 

The Durbin—-Watson statistics compuzed for equation (3) indicated a 
significant amount of positive autocorrelation. The Hildreth-Lu procedure 
[6] was used to estimate the least-squares parameters in the equation by 
eliminating autocorrelation. An autocorrelation coefficient of approxi- 
mately 0.75 was indicated. No attempt was made to remove the auto- 
correlation in the framework of either tyo-stage least-squares or limited- 
infcrmation estimation. 

Estimates of the elasticity of demand for Seed grains were obtained 
(Table 1) by solving for the coefficient of feed grain price in the reduced 
form of the limited-information and two-stage least-squares estimates. 
Also, an elasticity estimate was obtainec by regressing Y2, directly upon 
the Z variables appearing in the Fz, equation of the reduced form. For both 
time periods, the direct least-squares estimate of elasticity was smaller than 
the estimates obtained from the other two methods. For all three methods, 
the 1920-1962 estimates were enough larger than the 1920-1949 estimates 
to indicate that an increase in the elasticity of demand for feed grains 
probably occurred in recent years. 


Table 1. Estimates of the elasticity of demand for feed grains 





Time period 
Method of estimation an 
1920-1949 1920-1962 


Limited information reduced form —0.375 —0.617 
Two-stage least squares reduced form —0.396 —0.514 
Direct least squares on reduced form exogenous 

variables —0.291 — 0.326 





Application to Feed Grain Policy 


One of the stated objectives of the 1962 Emergency Feed Grain Program 
was to reduce the annual production of Zeed grains from the 1960 level of 
156 million tons to approximately 140 million tons. The 1920-1962 LISE 
estimates of the model were used to analyze some of the probable income 
effects of such a reduction in feed grain production. Because of an interest 
in tying the analysis to the time period :n which the Feed Grain Program 
originated, 1960 was used as a base year. Feed grain production in the 
1961-1966 period has, in fact, averaged 147.4 million tons, with production 
of over 157 million tons in 1965 and 196€. 


Assumptions 


Four assumptions were made in the analysis: (1) that, given the 1960 
levels of all the exogenous variables in the model except feed grain price, 
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a program is adopted that would actually reduce feed grain production from 
156 million tons to 140 million tons (a 10.26 percent reduction) for several 
consecutive years; (2) that the quantity of feed grains fed to livestock 
would decline by the same percentage amount; (8) that government stocks 
of. feed grains would not be made available to livestock producers; and . 
(4) that feed grain prices would be determined solely by the actions of a 
free market (no government payments to feed grain producers). 


Procedure 


The reduced form of equations (1), (2), (4), and (5) was obtained 8 When 
the parameters of the model were originally estimated, the supply of feed 
grains was treated as perfectly elastic. The assumption that the quantity 
of feed grains is fixed at a certain level implies that the supply of feed grains 
is perfectly inelastic at that level. Consistent with this, the quantity of feed 
grains fed was treated as fixed and the price of feed grains was treated as 
an endogenous variable when the reduced form was obtained. Thus, in the 
reduced form, change in inventory, price of livestock, quantity of livestock 
sold, and feed grain price were each expressed as functions of the exogenous 
variables in the system. l 

The procedure was then as follows: (1) The assumed reduced quantity of 
feed grains fed and the actual 1960 values of the exogenous variables were 
used to predict values of the four endogenous variables. (2) The actual 1960 
January 1 inventory was adjusted downward by the amount implied from 
the predicted change in inventory from Step 1. (8) Step 1 was then re- 
peated, with the exception that the new value of January 1 inventory from 
Step 2 was used rather than the 1960 actual value. These estimates are 
presented under “Period 2” in Table 6. The process was then repeated for 
successive periods, The dynamic nature of the model is apparent from the 
fact that inventory changes during each time period directly influence the 
. potential sales of livestock in the following period. 

Changes in total revenue, total costs, and net revenue (assuming feed 
grains as the only cost) for the aggregate of livestock producers were com- 
puted, using the predicted values of the four endogenous variables for each 
_ time period (Table 2). Changes in total revenue to feed grain producers i in 
each period were similarly computed (Table 2). 


Results using estimated coefficients 


The first-period effect of a 10.26 percent reduction in feed grain produc- 
tion would be to increase feed grain price to about 19 percent above what 
it would have been without the reduction, and to increase the total revenue 
to feed grain producers by almost 7 percent. Livestock sales would increase 


5 This allows the same percentage of feed grain production to flow into nonfeed uses. 
6 Limited-information estimates fcr the 1920-1962 period were used. 
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and livestock inventories would be reduced during the first period in re- 
sponse to the higher feed grain price. In the second period, still assuming 
the same reduced levels of feed grain production and consumption, feed 
grain price and total revenue to feed grain producers would decline from 
the Period 1 levels. Livestock sales would decline slightly, but net revenue 
to livestock producers would rise to about 34 percent above the 1960 actual 
level. From Period 2 to Period 8, a general damping trend starts in each 
of the endogenous variables and the calculated revenues and continues 
throughout the remaining periods for which estimates were obtained. 

It appears that a government program that would effectively reduce the 
quantity of feed grains produced and fed by about 10 percent would, after 
the initial period, increase both total and net revenue to livestock producers. 
Feed grain producers could expect increased total revenues for some time 
beyond the initial reduction period. However, total revenue would gradually 
- decline to a level at, or slightly below, that existing at the time of the 
reduction. 


Results using adjusted coefficients 


These results are consistent, given the assumptions made and the 
parameter estimates used. However, intuitively, one is made extremely un- 
easy by an analysis which indicates that livestock producers could be made 
so much better off by a program which increases feed grain costs. One of 
the more obvious possible causes of such a result was the fact that an 
elasticity of demand for livestock products of only —0.048 was estimated 
and, hence, was used in the policy analysis. To examine partially the con- 
sequences of this low elasticity estimate, an elasticity of —0.8 was sub- 
stituted, and the reduced form of the equations was again obtained.’ The 
policy analysis yielded very different results. (These are indicated by the 
figures in parentheses in Table 2.) 

Throughout all periods, feed grain price remained above the pre-reduction 
level, though by a smaller margin than in the previous analysis. The live- 
stock price index was lower im all periods than the pre-reduction level, while 
livestock sales declined slightly. The net result was a reduction in net revenue 
to livestock producers and a reduction in total revenue accruing to feed 
grain procucers..No direct inferences can be made from the analysis about 
net revenue to feed grain producers. However, even given that reduced 
production would result in reduced cost, it is doubtful that net revenues 
would be above the pre-reduction level.® 


7 While there are no strictly comparable estimates of farm-level price elasticity of demand 
for “all livestock products,” the work by Brandow [1] would indicate that the —0.8 figure 
probably represents a closer approximation than does the —0.048 figure. 

8 In any case, a complete analysis of benefits, including the consumer, treated in the 
Marshallian framework, would, of course, imply a net loss to society as a whole. 


200 / RICHARD L. FELTNER 


Summary 


The model provides insight into some of the aggregate relationships in 
the feed-livestock economy and also provides a useful foundation for com- 
paring alternative statistical estimation zechnaiques. While the model per- 
formed adequately in terms of predicting within the time span of the data, 
certain cautions must be raised when the model is used to explore beyond 
the range of the data. In the feed grain policy analysis, for example, con- 
clusions about the net effects of a particukar program on feed grain and live- 
stock producers were snown to differ drastically, depending upon the value 
assumed for a particular coefficient. 

Some of the limitations of this approach are obvious, while others are 
mere subtle. Any analysis which treats all of the many livestock compo- 
nents simply as “livestock” cannot yield answers to questions about specific 
segments of the industry such as hogs, cattle, or broilers. Further, adequate 
account cannot be taken of the different production cycles of these various 
commodities. Because of the level of aggregation and the method used in 
constructing variables, it is not possible to reflect adequately one of the 
more important effects of a reduced level of feed grain production. In the 
analysis as it now stands, it is impossible to isolate from overall changes in 
livestock producers’ net income that part of the income change which 
results from reductiors or increases in inventory. That is, cash flows can 
be determined, but changes in stock (inventory) value are not adequately 
reflected. 
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Appendix Table. Estimates of coefficients for using three methods of 
estimation, 1920-1962" 























Equation (1) 1920-1962 
Demand for inventory LS TSLS LISE 
Regression coefficients 
Price of livestock 0.211 0.222 0.229 
(0.029) (0.038) 
Time — 0.0003 — 0.0008 —0. 0009 
(0.0002) (0.0003) 
Price of feed grains —0.210 —0.218 —0,223 
(0.025) (0.032) 
Interest rate --0.160 —0.162 — 0.164 
(0.044) (0.050) 

Constant term 0.399 0.412 0.420 
R? i 0.667 0.575 
Durbin-Wetson statistic 1.92 2.09 

1920—1962 
Equation (2) 
Demand for feed grains LS TSLS LISE 
Regression coefficients 
Price of livestock ~ 0.379 0.541 0.858 
(0.113) (0.177) 
January 1 inventory 1.361 1.382 1.424 
(0.177) (0.182) 
Time 0.003 0.0026 0.001 
(0.0008) (0.001) 
Price of feed grains ' —0.461 0.493 —0.556 
(0.072) (0.078) 
Price of protein feed 0.303 0.158 —0.125 
(0.140) (0.187) 

Constant term —5.164 —5.075 ~4.901 
Ei 0.912 0.909 l 
Durbin-Watson statistic 1.42 1.46 

Equation (3) 19201962 
Demand for protein feed LS TSLS LISE 
Regression coefficients ; 
Price of livestock 0.413 0.672 1.070 
(0.098) (0.146) 
January 1 inventory 0.592 0.626 0.678 
(0.154) (0.150) f 
Time , 0.011 0.009 0.008 
' (0.0006) (0.0008) 
Price of feed grains i 0.082 —0.133 —0.212 
(0.063) (0..065) 
Price of protein feed ~0.177 —0.408 —0.763 
(0.122) (0.154) 

Constant term 1.459 ~ 1.600 1.734 
R? 0.985 0.986 
Durbin-Watson statistic 0.69 0.56 








8 Numbers in parentheses are standard deviations. 
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Appendix Table (Continued). 


























Equation (4) 1920—1962 
Supply of livestock products LS TSLS LISE 
Regression coefficients 
Frice of livestock 0.111 0.685 0.887 
(0.102) (0.154) 
Change in inventory — 0.946 —2.144 — 2.563 
(0.276) (6.382) 
January 1 inventory 0.494 G.410 0.381 
; (0.128) (0.114) 
Time 0.006 0.004 0.004 
(0.0005) (©.0007) 
Price of feed grains —0.199 —¢.456 —0.547 
(0.069) (G.083) 
Price of protein feed 0.170 —¢.184 0.309 
(0.101) (G.122) 
Constant term 4.900 6.674 7.230 
Re 0.961 C.971 
Du-bin-Watson statistic 1.25 1.67 
Equation (5)? ila Mei 
Demand for livestocx LS TSLS LISE 
Regression coefficients 
Price of livestock ~0.105 — 0.073 —0.049 
(0.041) (0.048) 
Per capita disposable income 0.218 0.192 0.172 
(0.071) (0.077) 
Price index, excluding farm 
products —0.036 —0.043 — 0.048 
(0.072) (0.076) 
Time —0.0006 —0.0004 —0.0002 
(0.0005) (0.0006) 
Constant term 1.214 1.302 1.515 
R? 0.707 0.672 
Durbin-Watson statistic . l 1.78 1.87 





> The years 1943-1946 were omitted when estimating equation (5). 


Discussion: A Framework for Policy in the 
Feed-Livestock Economy 


Currrorp Hanmrr 


To try to evaluate very many aspects of a study of this complexity in 
such a short session would be foolish even if I had been able to give it the 
extended attention necessary to make a <horough evaluation. Accordingly, 
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I shall briefly note several respects in which this study seems well con- 
ducted and then talk about possible future developments which I hope 
will gradually increase the usefulness of work of this kind. 

The fact that the study exploits previous work well is certainly favor- 

able. If we are ever to develop econometric models of sufficient reliability 
that we are justified in taking the results seriously even when they force 
revisions in our previous notions, we shall have to learn from each other's 
experiences. The specification uncertainties that exist in representing any 
important sector of the economy in a tractable model are just too great 
and numerous to be resolved by a single investigator in a single study. 
_ The fact that possible uses of the results are considered along with de- 
velopment of the model and interpretation of the results is also a favor-- 
able aspect of the study. Prospective uses mav sometimes indicate that 
particular parameters or properties of the estimated structure are of criti- 
cal importance and enable the investigator to analyze the critical features 
as thoroughly as possible. Sometimes this may best be done by simpli- 
fying parts of the model that are believed to be only peripherally related 
to the critical properties. 

Turning now to some suggestions for further work, it would be desir- 
able, as was suggested in the presentation, to estimate parameters of this 
model by full information maximum likelihood, and three-stage least- 
squares procedures, as well as those which were used. It would also be 
interesting to work out a simultaneous equation estimation procedure that 
would allow for autocorrelated disturbances in the equations for which 
these are strongly indicated. 

I am inclined to regard each instance in which a time variable plays an 
important role in an empirical equation as an unanswered challenge. Un- 
less the unobserved factors for which time is a proxy and their impacts on 
the various endogenous variables are pretty well understood, the investi- 
gator is not in a position to conjecture whether the apparent influence of 
time will persist, disappear, or reverse itself. Possible explanations should 
be formulated and evidence to help choose among alternative explana- 
tions examined as quickly as possible. Also, if time is an inaccurate proxy, 
biases in the estimated coefficients of observed independent variables may 
be introduced. 

Even when our models for various economic sectors have been vastly 
improved and more thoroughly tested, it may often be the case that the 
usual market data we use in our analyses just doesn’t contain enough in- 
formation about some of the parameters that are important for economic 
decisions. This is to say that, even if we reach a point where we feel con- 
fident that specification biases and errors are small, errors in estimated pa- 
rameters due to sampling fluctuations may still make the estimates of small 
use. This places a premium on developing effective procedures for com- 


394 / Currorp HUDRETH 


bining information contained in the data ordinarily available in economet- 
ric studies with information from other sources. 

One possibility is illustrated in the Boutwell paper presented earlier. 
By developing more specific theories of the phenomena being studied, one 
can sometimes reduce the effective numker of parameters to be estimated 
from market data and increase the accuracy of estimation of remaining 
parameters. 

Another suggestion was contained in an earlier paper of mine|1]. It 
was indicated that relations such as supply functions for outputs and de- 
mand functions for inputs of an industry could be obtained by parametric 
programming of a reasonable number of representative firms and ap- 
propriately aggregating their individual sepply and demand relations. 

A still more effective way to bring various pieces of information to bear 
on policy decisions is to formulate policy problems as problems of deci- 
sion making under uncertainty. It is not entirely clear how this can best 
be done, but I believe we are ready to make some useful starts. My own 
inclination is to emplcy a Bayesian framework, which would summarize 
information that does not lend itself readily to formal statistical analysis 
in a prior distribution of unknown parameters. This prior information 
would then be combined with the samble information to obtain an ap- 
prepriate posterior distribution. In this epproach, one must also specify a 
utility function, a space of pessible decisicns [2], and relations saying 
how outcomes in which the decision maker is interested depend on the 
decision taken and the true values of unxnown parameters. These are dif- 
ficult concepts to formulate, but even crude beginnings would clarify 
some aspects of practical problems. In some cases, a crude beginning 
might consist of just listing the main variables that enter particular rela- 
tions. For example, in applications of the livestock model just discussed, 
the utility function should include at lezst farm income, consumer prices, 
effects on growth and stability of the U.S. and other economies, and world 
food supply. Keeping all of these variables in view in practical policy dis- 
cussions would itself eliminate a few of the confusions that sometimes 
arise. 
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A Test of the Hypothesis of Economic Rationality 
in a Less-developed Economy: An Abstract 


Joun WisE anp Pan A. YOTOPOULOS 


SUBSTANTIAL body of economic theory involves the hypothesis of 
BE Bee rationality (that is, the hypothesis which assumes that 
firms have knowledge of their production, cost, and return functions) and 
implies certain behavior relating to the profit-maximization conditions. 
The purpose of this paper is to make the hypothesis of prcfit-maximiza- 
tion directly testable from easily available data and to test it in relation to 
a group of 430 subsistence farms in an underdeveloped region of Greece. 


The Methods and the Results 


It is well known that under certain limiting assumptions: 

a) if all firms had the same production function (that is, the same tech- 
nical knowledge and identical fixed factors), 

b) if all firms faced the same prices in the product and factor markets, 
and 

c) if all firms maximized profits perfectly and instantaneously, then 
all firms would have the same quantities of inputs and outputs. 

The data we utilize for testing the rationality hypothesis are the ob- 
servable differences in input mixes for firms that produce relatively homo- 
geneous outputs. Since we make none of the assumptions a to c above, 
but instead explicitly assume them not to be fulfilled, we are able to ex- 
plain, and indeed to measure quantitatively, the extent to which each of 
those assumptions is violated. 

Central to our approach is the assumption that firms do not have the 
same production functions. The Cobb-Douglas production function that 
we posit has constant input coefficients. Yet we explicitly allow for varia- 
tions from farm to farm in such factors as efficiency, technical knowledge, 
and volume and quality of fixed factars such as land and entrepreneur- 
ship. These variations are incorporated in the constant term in the pro- 
duction function, which by hypothesis varies from farm to farm. 

We do not assume that firms face the same prices in the product and 
factor markets; nor do we use prices as data in our model at all. Instead, 
we posit a constant elasticity demand function for output and constant 
elasticity supply functions for inputs. Therefore, we explicitly allow for 
imperfect markets and thus for variations in product and factor prices 
from farm to farm, and indeed measure the elasticities of supply prices of 
inputs from our data on the input-output mix. 
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Nor is perfect and instantaneous profit maximization an assumption that 
we make. It is, instead, a hypothesis that we test. Our model explicitly 
allows for deviations from profit maximizetion and is so formulated as to 
enable us to construct an index of the degree to which farms, on the aver- 
age, depart from profit maximization. 

The test of our model reveals that in the ccntext of peasant Greek agri- 
culture the evidence supports the profit-maximization hypothesis—albeit 
not perfect profit maximization. More specifically, we show the following: 

1. With regard to assumption c, approximately two-thirds of the total 
variance in the inputs of capital and labcr can be explained by variations 
in the profit-maximizing component of thzs2 inputs, even under strong as- 
sumptions which tend to bias this ratio downwards. 

2. These variations in the profit-maximizing component of the inputs 
are, in turn, explained by variations in tha production function and prices 
of cutputs and inputs between firms. This refers to assumption b. 

3. As regards prices of inputs and assumption a, we find that the ob- 
served relationship between the inputs and the output is consistent with 
the hypothesis of profit maximization in somewhat imperfect factor mar- 
kets. Our model yields estimates of the elasticity of supply of capital and 
labor of —9 and +5, respectively. Both values accord well with a priori 
notions for Greek agriculture. 


` The Model 


, The deterministic model develops from a system of four equations 
which involve the Cokb-Douglas production function in two inputs and 
one output, with constant elasticities ac-oss firms but variable efficiency 
parameter between firms; the supply equations for capital and labor, with 
constant supply elasticities; and the demand equation for output, with 
constant demand elasticity. By using the system of these four equations to 
derive the partial profit-maximization conditions, we obtain 


g 
(1) log K: = EES log A; + constant, 
Cy) 
n 
(2) log L; = — io A; + constant, 
aa) 
: e 
(3) log V; = g log A; + constant, 


where, K, L, and V are capital, labor, and cutput, respectively; A; is the 
efficiency parameter in the production function (by hypothesis exogenous 
and variable between firms in our model); o and e are the elasticity of 
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supply of capital and labor; and g is a constant that involves the elastici- 
ties of the production function and the elasticities of supply of the two 
inputs. The crucial feature of our model is, therefore, that the logs of the 
profit-maximizing inputs and output are expressed as increasing linear 
functions of the log of the individual firm’s efficiency parameter, Ai, 
which is an exogenous variable. Equations (1) to (3) immediately lead 
to expressions that involve log V; as a function of log Ki, log V; as a 
function of log Li, and log K; as a function of log L;, with the slope co- 
efficients being [1 + (ol, [1 + 1/e], and [1 + 1/e]/[1 + 1/7], respec- 
tively. 

The stochastic formulation of the model involves the errors-in-variables 
approach. We assume that the observed quantities of inputs and outputs 
each contain a systematic profit-maximizing component, the unobserved 
variables K;, Li, and Vi, plus a random term representing deviations from 
profit maximization. In this context, if the variance of the observed inputs 
and output could be explained entirely by the variation in their system- 
atic components, this would be evidence of perfect economic rationality. 
On the other hand, if the variation in the observed variables cannot be 
explained at all by their systematic components, the random residual ac- 
counting for all the variations, then the interpretation would be that there 
is no evidence of economic rationality in our data. Thus, a reasonable 
(minimum) measure of the degree of rationality implied by our model is 
the proportion of the variance of the inputs which is explained by their 
systematic components, that is, by the profit-maximization model. . 

Estimation of the errors-in-variables equations of log output on log cap- 
ital, log output on log labor, and log capital on log labor yields estimates 
of the elasticity of supply of capital and labor as the slope coefficients. 
Furthermore, it can be shown that the product-moment coefficient of 
correlation between log capital and log labor is our index of economic ra- 
tionality, as defined above. . 


Summary 


We constructed a model to test for economic rationality. Using this 
model, we found that the cbserved variations in inputs and output in a 
random sample of owner-operated, mainly self-sufficient farms in the 
least-developed area of Greece are consistent with profit-maximizing be- 
havior in somewhat imperfect input markets. This is offered as a piece of 
evidence that traditional agriculture is rational. We do not claim uni- 
versal validity for our results. Our method nevertheless is general. The ap- 
proach and techniques we use require a minimum amount of easily ob- 
tainable data and are limited by no institutional constraints. They can, 
therefore, be used for the measurement and testing of economic rational- 
ity in any contest, be it in developed or underdeveloped countries. 
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Discussion: A Test of the Hypothesis of Economic 
Rationality in a Less-develaped Economy” 


Pau. R. Jouxson 


Professors Wise and Yotopoulos have presented us with an interesting 
search for a measure o rationality. The goal is certainly worthy, but this 
reader is left with the feeling that they have aot yet achieved it. 

They start with the assumption that Greek pezsant farming is charac- 
terized by a two-input Cobb-Douglas production function and constant 
elasticities for the supply of inputs and demend for output. They assume 
profit maximization and derive three relations involving the values of in- 
puts and outputs where the unknown parameters are the elasticities of 
supply of the-inputs. Ey making certain assumptions (which I shall dis- 
cuss shortly) about relationships among variances, they derive as an esti- 
mate of a “rationality index” the correlation coefficient between the log 
of capital and the log of labor. 

From the title, I assume that the rationality index is the primary focus 
of the paper. Therefore, this discussion is devoted largely to the index and 
only secondarily to the problems encountered in deriving it. The authors 
conclude that “two-thirds of the variance in input levels is explicable by 
profit-maximization considerations [and this] is indeed encouraging.” In 
accepting this conclusion as empirical verification of their measure, one 
should note carefullly the alternative that is rejected. By attributing the 
observed correlation to their systematic component, they thus reject a 
model that considers entrepreneurial behavior to be entirely random. A 
model that makes entrepreneurial decisions unpredictable in any system- 
atic fashion is an unlikely candidate for acceptance over almost any other 
alternative. Further, such a model is not part of the literature of attack on 
profit-maximization mcdels with which they start. The likeliest alterna- 
tive—the traditional model Ze perfectly consistent with their regressions.* 

Consider a model that said all Greek farmers were taught as young 
men to apply so much capital and so much labor per unit ‘of land. We 
could specify this as K = « L, capital is a -ixed proportion of labor. A 


P Part of these comments refer to a longer version of the paper which the re- 
viewer was given for comments. 

*The other line of attack is not really germans. These writings are concerned 
with large firms in industrizs composed of few firms. Galbraith in The New Industrial 
State specifically exempts “dairy farmers in Wisconsin” from his discussions of be- 
havior of firms. ` 





Bam, R. Jonson is consultant, Rand Corporation, and professor of economics at 
North Carolina State University. 


Hyroruesis op Economic RATIONALIrY—DiıscussIon / 399 


regression of capital on labor should show a high degree of correlation. 
If we ran such a regression in logs, we should get not only a high degree 
of correlation but also a coefficient that is an estimate of one. This is pre- 
cisely their result. They further show, in a footnote, how fixed proportions 
lead to this result. The test, then, cannot distinguish between a purely 
traditional and a purely profit-maximizing behavioral model. 

As long as rationality is defined as profit-maximizing behavior, the 
Wise-Yotopoulos index is not a rationality index. It can be used to dis- 
criminate between randomness and systematic behavior that leads to a 
proportional relationship between inputs, but not between the latter and 
profit maximization. 

The authors take cognizance of the Cobb-Douglas restriction and its 
consequences. Nowhere, however, do they give the reasoning for their as- 
sumption in equation (22) that 

variance “true” capital variance “true” labor 





variance observed capital variance observed labor 


They define P as a measure of the extent to which the firm is successful in 
setting its inputs at the “correct” level, but they do not discuss the reason- 
ableness of the equality between the two ratios. As they show in Appendix 
II, and as implied by equation (22), the restriction on the vs is what al- 
lows them to use the correlation coefficient as an estimate cf P. But they 
do not really tell us why the variance of “mistakes” in one input should be 
the same fraction of variance for that observed input as is the variance of 
mistakes for the other input. 

In a paper as complex as this, one can usually find assumptions not to 
one’s taste, so I will not pursue this matter nor some other quibbles. Even 
if one accepts the validity of the authors’ assumptions, however, the ambi- 
guity in the index would appear to limit its usefulness. 


MICRO-MACRO LINKAGES IN THE 
RURAL ECONOMY 


CHARMAN: JAMES Martın, Veca POLYTECHNIC INSTITUTE 


Micro Goal Functions and Economic Planning" 


K. D. Cocxs anp H. C. CARTER 


CCEPTANCE of this assignment, with tke above title, allows a more 
precise delineation of the area “where angels fear to tread.” On the 
other hand, one could “wisely” dismiss the assignment by recalling that the 
goal of both micro and macro planning is maximization of utility, subject 
to political, economic, and other environmenzal restraints. However, un- 
less we can specify some content for empty util:ty functions, which is highly 
unlixely, this approach has only the merit of brevity, allowing us to present 
the shortest paper on record. 

A less extreme, less brief, but perhaps mcre revealing approach is to 
undertake to look at tke similarities as well as the dissimilarities of goal 
functions used in empirical micro planning and the objectives considered 
in macro planning studies. The commonalizy between firm growth and gen- 
eral economic growth has beer. noted by Eaumol [1, p. 88], among others. 
Baumol states, ““Thouga not all attempts by individual firms to increase 
their size will add to national output (as when the company expands by 
merger), much of this expansionary effort will, in fact, make for growth of 
the entire economy.” But macro economic planners are generally faced with 
multiple goals. Marglin [11, p. 19], for example, stresses four objectives 
most relevant to investment planning in the public sector: (1) to increase 
aggregate consumption, (2) zo redistribute consumption, (3) to fulfill 
“merit wants,” and (4) to promote national] self-sufficiency. While further 
variations and subclassifications of goals are found in the literature, the 
consumption goal is generally recognized and emphasized by most macro 
plamers and theorists. This has its counterpart in investment decision 
theory or capital budgeting, largely basec. on Irving Fisher’s classic anal- 
ysis which regards investment as only a means [or distributing consumption 
over the course of time [8]. 

Why, then, offered precedents in the fields 3f macro theory and invest- 
ment planning, have agricultural producticn economists stressed maximiza- 
tion of profits and rates of return and given so little acknowledgment to 
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the importance of consumption and wealth? Why doesn’t the production 
economist, evolving plans for the farmer (who is both a consumer and a 
producer), make more use of goal functions based on the twin concepts of 
wealth and consumption? Is it possible to interpret the commonly used goal , 
functions of the production economist in terms of these concepts? Would 
greater realism be achieved if the micro economist borrowed these concepts 
from his macro planning counterpart? What are the conceptual and 
methodological difficulties of planning with goals based on consumption 
and wealth? This, then, is one facet of the relationship between micro and 
macro planning—how readily do macro goals transfer to the micro sphere? 
We devote the first three sections of our paper to this question. That is, we 
consider (1) the goal functions used in contemporary micro studies, (2) 
specification of wealth—consumption goals, and (8) an empirical example of 
planning with wealth-consumption goals. A second facet of the same rela- 
tionship is the two-way interaction between the actions of individuals and 
those of the planner. We conclude the paper with some tentative comments 
on (4) the connection between micro and macro planning. 


Contemporary Micro Goal Functions! 


The prime source of goal functions in micro planning has been the in- 
sights of economists interested in the theory of the firm, or perhaps, follow- 
ing Papandreou [15], the theory of the entrepreneur. There is, for example, . 
the classical short-run “profit” or “net revenue” maximization, which is given 
comprehensive expression by Carlson [4]. These firms, Boulding [8, p. Al 
states, are “creatures without past or future, balance sheet or net worth.” 
The Lutzes [10, p. 6], among others, point out that once we introduce . 
“fixed” capital or durable goods, we cannot assume, even under the sim- 
plest conditions, that the firm is interested in the operations of only one 
short period of time. Subsequent development extended the static one-pe- 
riod approach of the early production theory by assuming a finite number of 
time periods, with demand and cost functions different, but still known 
exactly, in each time period. The problem was then defined as one of maxi- 
mizing same quantity which measures profitability, usually total discounted 
profits, over the assumed time horizon. 

Provided that the entrepreneur obeys certain preliminary optimizing 
rules, the multiperiod problem can be expressed equivalently in terms of 
(aggregate) investment expenditures and revenues. This represents a move- 
ment from the theory of production to the theory of investmen:. Fisher was 
able to show that, for two periods and a perfect capital market,.each in- 
dividual should choose the investment program which maximizes the pres- 
ent value of his investment at the current market rate of interest and then 


1 We shall not be considering the introduction cf noncertainty or the potentially important 
areas of lexicographic and satisficing goals. 
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borrow or lend at the market rate to achieve his maximum utility over a 
period of time [8]. ` 
At this point in the search for the “ultimate” investment criterion, a 
certain vagueness enters the literature. It is induced, perhaps, by an appre- 
hension of the complexity of multiperiod functions, but also by a lack of 
agreement as to what the entrepreneur should or does maximize in the 
longer run and the constraints under which such maximization takes place. 
The Lutzes [10, p. 15] suggested four possibilities: 
First, the entrepeneur may find the present value of the future gross revenue 
stream (v) and the present value of the future cost stream (c) by capitalizing at 
the interest rate ruling in the market, and maximize the difference (e~c) between 
these present values. Secondly, he may maximize the present value of the future 
revenue stream (again formed by capitalizing at the given market rate of inter- 
est) divided by the present value, similarly calculated, of the future cost stream, 
Le., he may maximize v/e. Thirdly, he may maximize the “internal rate of 
return” on the capital sum invested. Fourthly, he may maximize the rate of 
return on his own capital, which is assumed to ke a given amount and may be 


smaller than the total sum invested whenever pert of the latter is financed out 
o: borrowed funds. 


In contrast, Scitovsky proposes, as the investment criterion, the maxi- 
mization of profit per unit of capital invested, in response to the observa- 
tion that capital is the fixed factor genera_ly limiting the size of the firm 
[17]. Hirshleifer argues convincingly, in a generalized Fisherian framework 
which delineates productive and market investment opportunities, that, 
while no rule is universal, the present value rule is correct in a wide variety 
of cases; but more importantly, he shows that the relevant rate of discount 
for the firm’s decisions in the nonperfect capital market involves, as an 
integral consideration, the consumption derision [9]. 

More recently, Baumol [2, p. 193] records the suggestion that firms often 
seek to maximize the money value of their sales, subject to a constraint that 
their profits do not fall short of some minimum acceptable level. 

Other writers, Williamson [19], for example, have seen the firm as being 
concerned with such parameters as size of capital stock, discretionary re- 
turns to management, and staff size. 

Students of the theory of financial management provide us with slightly 
different viewpoints. Solomon [18, p. 20] draws attention to the maximiza- 
tion of wealth or net present worth as an operating objective for financial 
management. This concept differs from the (vc) of the Lutzes in that 
Solomon requires his discount rate to reflect subjective degree of certainty. 
The goal of maximizing tke discounted cash flow (DCF) rate of return 
[13] is usually applied in the selection of expansionary investment projects, 
but there seems to be no reason why this should not be translated into a 
global objective for the firm. Actually, there appears to be no substantive 
oe between internal rate of return and DCF rate of return [16, 

p. 200]. 
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It would appear that the theory of the firm, loosely interpreted, suggests 
a variety of possible goals for the entrepreneur. 


Specification of Wealth-Consumption Goals 


Consumption theory under certainty postulates the maximization of 
ordinal utility through the consumption of goods giving ultimate satisfac- 
tion, subject to a single or multiperiod budget restraint. Generally, the 
utility index can be expressed as a function of periodic aggregate consump- 
tion expenditures and, presumably, it is at this resolution that we would 
wish to work in a farm planning model. 

Terminal wealth or net worth has been almost wholly ignored in micro 
agricultural planning. Edwards [6], following Glenn Johnson’s fixed asset 
theory, has said, “We have become preoccupied with flows of services and 
of products which affect the flow of profits to the farm business. In so doing, 
we have neglected the stock of assets [italics ours] which are reflected in the 
farmer’s balance sheet.” i 

How, then, do we move from received goal functions to wealth-con- 
sumption goals? Consider a symbolic expression of the classical long-run 
goal: 


(1) Max )) a;P;, 


jel 
where 
P; is the farming profit in the'jth year of an n-year planning period, and 
a; is a discount factor derived from 4, a single discount rate. 
Profit, P;, can be analyzed as 


(2) P; = R; — (C; + Dj) 
“where 
R; is farming returns (assumed cash) in the jth year, 


C; is cash costs in the jth year, and - 
D; is noncash costs (assumed to be depreciation) in the jth year. 


Equation (2) can be restated to isolate the cash surplus in the jth year: 
(3) R; — C; = P; + D; 


Cash surplus equals profit plus depreciation and must be distinguished from 
cash flow, the monies withdrawn from the business. f 

Cash on hand at the end of the jth year equals cash surplus plus cash 
costs, assuming that any use of cash is treated as a cost; that is, cash on hand 
equals cash returns. 

Broadly, there are two uses to which the farmer can put his cash on 
` hand. Firstly, he can withdraw it, regarding it simply as a cash flow; or he 
can withdraw it and earmark it for consumption. Secondly, he can reinvest 


404/K. D Cocks anp H.C. CARTER 


it. We normally assume consumption or cas= flow to be any spending that 
cannet be recovered for use in the farm business. 

Given these two uses, we can state that czsh on hand is divided between 
cash flow/consumption and investment: 


(4) R; = Sj + Is 
where 


. 8; is cash flow or consumpt.on, and 
I; is investment (“retentior.” might be a better word). 


D follows from (8) and (4) that 


(5) Pi+D;+ 0G Et bh 
(6) P; =8;+ A; — Os C) 
(2) = 8; +N; 


where N;=net investment.? 
This interpretation of profit can be plugged into the classical goal: 


(8) Max | ¥ 0/8; + > ais]. 


=l jot 

Expressed in this way, the classical goal implies that as long as reinvested 
funds can increase profit by ary positive amount at a later date, they will 
never be withdrawn. This effectively means zhat all profits are reinjected as 
they eventuate, and the classical goal red=ces to the maximization of a 
rather strangely weighted aggregation of t=rminal net worth elements: 


(9) Max >> och: 

j=l 
One way of avoiding this position is simply > maximize terminal net worth, 
disregarding the dates at which elements of it are generated: 


j=1 


-Another way of avoiding the difficulty is tz require that profits be wholly ` 
withdrawn and the present value of withdrawn profits be maximized: 


(11) Max S af, 


j=l 


2 We note that the existence of borrowing and le=ding does not alter this definition, al- 
though we may have to recall that r2tained funds cam Ee used for principal repayments and, 
hence, for the buildup of equity by simultaneously adj.sting both sides of the balance sheet. 
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subject to 
(12) S; = R; = (C; + DA. 


Expressed in this way, the classical goal maximizes present withdrawals sub- 
ject to an unnecessary constraint. Even if the value of the program could 
be increased by withdrawing cash in excess of profits, this is not permitted. 

We might adopt (11) as an unconstrained goal and call it maximization 
of present consumption. However, utility considerations would then require 
that quantity as well as time discounts be introduced, for example, 


(13) Max 2. [eyy oss), 
jal 
where 

Bu represents withdrawals up to some critical level in the jth year, 

Se; represents withdrawals in excess of this critical level in the jth year, 
and 

on, oa are appropriate weighting factors reflecting both time and quan- 
tity preference. 

The weakness with the present consumption goal, as defined here, is that 
it ignores the value of terminal net worth. If we define terminal net worth 
as just another cash flow, we have the goal of maximizing the present value 
of future cash flows’: 


n 


(14) Max | Ka a8; + an 3 a, . 

j=l ` j=l 
To reflect the utility of consumption while still recognizing terminal net 
worth, we might maximize the present value of future consumption and 
terminal net worth: 


(15) Max = Josi + aSa] + On Kë N; 
jel jel 

As already noted, this maximand fails to recognize the special nature of 
terminal “consumption.” The unique interest of the terminal-state vector 
of the system is that it is the initial-state vector for the subsequent planning 
period. The point becomes difficult to discuss under assumed certainty, but 
we note that unless the opportunities and parameters of the subsequent 
planning period are known, this terminal-state vector cannot be evaluated 
in the same way as intraperiod parameters. Even if the postplanning en- 
vironment is known, we encounter the paradox that in evaluating the ter- 
minal-state vector we are, in effect, extending the planning period. Prob- 


3 This is purely terminological. We change the name of cash withdrawals from “consump- 
tion” to “cash flow” on including net worth in the goal function and giving quantity discounts. 
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ably the best that can be done is to throw the problem back to the farmer 
and ask him to choose among (apply a preference function to) an efficient 
set af vectors each contgining terminal and mtraperiod elements. The idea 
is analogous to that used in Markowitz’s 2xpectation-variance analysis of 
portzolio selection [12, p- 129]. 

When we maximize the DCF or internal rate of return, we are indentifying 
a set of cash withdrawals and a terminal per. worth such that ) 


1 
(16) M = Yara sarl 


where M is opening net worth and 6 is a meximum. 
Tae well-known weakness cf this criterion is that it assumes the rate-of- 
time preference to equal the maximum internal rate of return. 





Spin-ot of Consumption and Wealth 


Te foregoing discussion has thus revesled seven goals concerned, ulti- 
mately, with the spin-o of cash at each stage and the value of terminal 
assets: 


1. Maximization of the present value of future consumption. 

2 and 8. Maximization of the present value of future profits, both (a) in 
the situation where profits are withdrawr. at the end of each accounting 
period and (b) in the situation where proats are reinvested as they even- 
tuate. 

4. Maximization of the DCF rate of return. 

5. Maximization of the present value ol future cash flows. 

6. Maximization of terminal net worth. 

7. Selection of the most preferred point on an efficient locus showing 
present consumption versus terminal net. werth. The corresponding ex- 
tremum problem would be maximization of a preference function which 
included present consumption and terminal net worth as arguments. 

Differences in these spin-off goals lie simply in the way in which the com- 
ponents of the spin-off vector are weighted and constrained in each case. 
Recognition of this underlying unity leads zo the idea that goal functions 
could be set up in terms >f the fundamenta desiderata of consumption with- 
drawals and terminal nət worth, rather tkan secondary, displaced param- 
eters [14, p. 155]. All of these goals can be duilt into a multistage linear pro- 
gramming model, although DCF rate of return has to be maximized by 
successive approximation. 


An Empirical Example of Planning with Wealth-Consumption Goals 


An outline of the multistage linear programming matrix is presented in 
Table 1. It represents a simplified versicn of the problem of planning a 
turkey farm, over an extended horizon. A three-year period is specified, 
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where activities include a choice of technologies, type of housing, borrowing 
and ‘ending options, and payment of income tax. Activities and restraints 
are the same each year, so only first-year and some border coefficients are 
shown. The years are linked horizontally by capital transfer and vertically 
by the multiperiod borrowing and building activities. For simplicity, a 
common time-preference rate of 10 percent was used throughout. Addi- 
tionelly, consumption above $2,000 in any year was discounted ‘a further 
10 percent to imply a diminishing marginal utility for extruded cash. 

The seven different goal functions used, with the same A matrix, are the 
spin-off goals already discussed. Recall thet the difference between present 
consumption and present cash flows is thet cash flows are not discounted 
for quantity, and termiral net worth is not included as a consumption in- 
crement (although it does emerge passively.) Taxation in any year is 10 
percent of profit. Income tax appears in the model but not in the earlier 
discussion because, there, it is simply another cost, distinguished by being 
a function of taxable income. Long-term loan funds are amortized over 20 
years at 5.5 percent and the interest portion of the annual payment treated 
as a cost. b 

The functional coefficient for the payoff column under the consumption- 
termina] net worth goal is varied parametrizally from 0 to 10. “Payoff” now 
throws off terminal net worth, including $25,160 of depreciated opening 
structural assets. 

The resultant spin-off vector for each of seven goals is presented in Table 
2. Only two goals gave the same spin-off-terminal net worth and present 
cash flows. With a higher discount rate, even this similarity would have 
vanished. We draw the casuistic conclusior. that plans are sensitive to goals 
and that, in setting up wealth—consumption goals, choice of weightings is 
likely to be critical. 

It may be of interest to point out the relationship between these models 
and the Fisher—Hirshleifer approach. Our “technology” matrix defines the 
bounds on wealth-consumption possibilities, including borrowing and 
lending, in one operation rathez than in two. Our different goal functions are 
then alternative hyperplanes which are used to identify the optimal corner 
on the efficient wealth-consumption set, depending on the nature of as- 
sumed preference. 

In policy terms, our wealth-consumption locus is analogous with the 
Pareto-optimal set of alternatives of the welfare economist. When he applies 
a social welfare function to this set, withou: being able to use the redistribu- 
tion possibilities of a perfect capital market [11, p. 96], this too parallels 
the actions of the individual farmer. 


The Connection Between Micro and Macro Planning 


The impact on the individual farmer of any change in economic policy, 
be it in interest rates, credit availability, texation, market manipulation, or 


Micro Goat Functions AND Economic PLANNING / 409 


Table 2. Spin-off vectors for seven goals 














Terminal 
Goal End year 1 End year 2 |End year 3 Set worth 
bce did Sade Sep Be N Gollars .........2-6+-+- 
Present value of future profits : 
(a) Profits withdrawn 4,932 6,324 7,636 40,000 
(b) Profits reinvested 0 0 0 61,180 
Terminal net worth 0 0 0 61,198 
Present consumption 13,517 15,383 13,009 12,616 
Present value of future cash flows 0 0 0 61,198 
DCF rate of return 
(=15.7 percent p.a.) 13,517 13,121 0 28,767 


Aggregate present consumption versus 
terminal net worth (efficient points) 13,517 15,383 13,009 12,616 


D 
2,000 2,000 2,000 | 54,334 
0 2,000 2,000 | 56,949 
0 0 2,000 | 59,198 
0 0 0 | 61,198 


public investment, is to change his economic possibilities and, hence, his 
economic activities. He attempts to achieve a most preferred state within 
the new environment. l 

The macro policy maker, on the other hand, is attempting to identify 
that set of policy changes which, in cost-benefit language (say), maximize 
the anticipated increase in net social benefit [7], that is, the net addition 
to present consumption which it is anticipated will flow from the new 
policy. In principle, in order to predict the change in net social benefit 
accompanying a policy change, it is necessary to predict change in the con- 
sumption profiles of individuals, and then aggregate. Thus, the farmer and 
the planner respond to each other. 

If we have been successful in reducing some contemporary micro goals to 
terms of wealth and consumption, we have identified a happy correspon- 
dence between micro and macro thinking. Both the farmer and the nation 
act as though they are seeking a desirable wealth-consumption profile, 
albeit we know little of the preference weightings associated with such 
profiles. Does this, however, enable us to see more clearly the relationship 
between micro and macro planning? Probably it does little more than facili- 
tate measurement of the contribution to net social benefit accompanying 
the normative response of a single farmer to some policy change. Any policy 
change can be interpreted by the individual as a direct change in his plan- 
ning coefficients. This changes his planned consumption profile, a change 
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which can be aggregated at the social time-preference rate instead of at 
the personal rate. 

Apart from the work involved, there are at least two reasons why it is 
inappropriate to evaluate macro policy by thus aggregating changes in 
consumption profiles for individuals or for representative individuals: 

1. Planning coefficients will be changec, nct only directly, but also in- 
directly, by any policy change, mainly vie the market mechanism. 

2. Individuals’ responses will be positive and not normative. 

Part of the problem of linking micro and macro planning is that we do 
not have positive workable models for either which recognize the existence 
of the other. On the mazro side, some morement in this direction is occur- 
ring in public investment planning, where positive behavioral aspects can 
be suppressed, and in regional planning, where the individual is more sig- 
nificant relative to the macro entity. On the micro side, we have little more 
than the recursive programming approach [5]. ; 

But isn’t this perhaps the way things should bef Just as the Newtonian 
physicist successfully studies the movements of bodies without reference to 
atornic or nuclear physics, so the quantitative policy maker, with his target 
and instrumental variables and his consumption and investment functions, 
is starting to understand the economic “body” without reference to the 
latest advances in management techniques or the measurement of individual 
utility functions. Even if we could suczessfully link micro and macro 
plarming, it might not be the most useful thing to do. 
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Discussion: Micro Goal Functions and ` 
Economic Planning 


K. R. TEFERTLLER 


This paper deals with a relevant problem area. We know relatively lit- 
tle about micro-macro linkages in the rural economy. 

The authors’ discussion of micro goals may lead the reader to believe 
that the number and variety of goals for the entrepreneur are greater than 
is really the case. The nine goals presented could be reduced to four or 
five. Another statement by Boulding in the same paragraph from which 
the authors have quoted is also relevant to the question of number and 
kinds of goals: 3 

A still unresolved controversy revolves around what quantity is the 
measure of whole-life profitability. The weight of the majority inclines 
toward taking the present value of the future net revenues at. market 
rates of interest as the measure of the optimum. A minority incline toward 
the internal rate of return or the rate of profit which is actually earned on 
the investment in the enterprise as a better measure. The controversy is, 
however, swallowed up in a larger one about whether any objective mea- 
sure of the optimum is possible, for if no objective measure is realistic the 
argument about which of two wrong measures is right loses a lot of 

interest [1, p. 4]. 

The results in Table 2 regarding the effects of differences in 
firm-household goals on the growth of a turkey farm are interesting, but 
it is difficult for me to see how these results can be of much use to eco- 
nomic planners. Policy variables were taken as givens in the model. 

I do not completely agree with the authors’ statement, “Terminal 
wealth or net worth has been almost wholly ignored in micro agricultural 
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planning.” Recent studies by J. R. Martin [4], S. R. Johnson [3], and B. R. 
Eddleman [2] explicitly include terminal wealth in their models. Martin 
considers several goal functions involving wealth and consumption. He 
concludes, “The environment within which farm operations occur tends to 
overwhelm specific operator objectives whether they be to maximize re- 
‘turns, sales, farm size, owned capital or reinvestment capital, or even con- 
sumption.” He found that all of these objectives tend to maximize capital 
accumulation. These studies indicate that the structure of the system is 
the important factor, not different goal functions. Credit policy, initial 
asset position, consumption policy, taxes, and interest rates are some of 
the more important variables which influeace capital accumulation. 

The major weakness of the model presented in this paper is the failure 
of the analysts to relax the “givens.” The emphasis of the analysis is on 
measuring the effect of different goals under “given” conditions. In my 
judgment, it is essential to vary the structure of the system in order to 
begin to understand the micro-macro linkage. It is important to recog- 
nize that economic planners are concerned with the impact of changes in 
the system for the individual and the economy because these are the vari- 
ables that can be influenced directly. Assuming that an economic planner 
had nearly perfect knowledge akout how individual producers progressed 
under a set of “givens,” he would still be helpless until he knew some- 
thing about the response of producers aad consumers to change in the 
structural variables of the system that can be manipulated. 

Economic planners have relatively little influence in altering individual 
goals. They are likely to be more interested in producers’ response to 
changes in the system under different gozls than in a detailed analysis of 
the effect of goals on accumulation of wealth. Generally, what is taken as 
“given” in the micro models is the values to be “determined” in the macro 
models. Both micro and macro planning irvolve production and consump- 
tion over the course of time. However, only macro models involve per- 
sonal distribution of income. 

The authors attempted to maximize seven spin-off zoals at the firm 
level, given a set of policy and technological constramts. More progress 
toward understanding the micro—macro linkage would have resulted from 
selecting one or two goals and relaxing several of the policy and techno- 
logical constraints. 

My major criticism of this paper is that the authors have taken a model 
largely oriented with ccnsiderable specificity to micro planning and have 
loosely related it to macro planning thrcugh goal functions. They have 
failed to integrate micro and macro planning because the macro variables 
have not been explicitly included in the model. If we are to make prog- 
ress toward linking micro and macro theory, we must find appropriate 
ways to incorporate both micro and macrc variables into our models. 
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There is work going on in our department at the University of Florida 
which involves a model that incorporates both micro and macro 
variables. This work empirically confronts the pesticide issue in an at- 
tempt to determine the “best” (in a social-welfare-maximizing sense) use 
of pesticides from society's point of view. The model uses the concept of 
consumer and producer surplus as a measure of “welfare” and maximizes 
over alternative policies concerning pesticide use and levels of production 
of individual crops. The maximization is net of the relevant measurable 
externalities and is constrained by resources available to producers in the 
area. 

In closing, I would like to congratulate the Association on devoting a 
portion of its program to the interface of micro and macro theory. Our 
being here emphasizes the strong current trend in economics toward a 
systems approach to problems. This emphasis is not unique to economics. 
Indeed, the thrust in all areas of science is toward a systems approach. 

Historically, the analyst confronted the level of aggregation as a multi- 
ple choice hypothesis. Once he had made his choice, he proceeded with 
the analysis. With the systems approach the level of aggregation loses 
some of its interest. The challenge becomes one of confronting the impor- 
tant decision variables in all parts of the system and of capturing the in- 
teraction of these variables in a formal framework. 
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Industrial-Urban Development and Rural 
Farm Income Leyels* 


W. Kerru BRYANT AND J. FRAME O'CONNOR 


Tae question as to why some rural communities are poverty-stricken 
whi'e others are prosperous has engaged the interests of economists for 
some time. And, given the current “War on Poverty,” the question is of 
interest also to policy makers and program administrators. The answer is 
important in deciding the optimal program mix in poverty-stricken areas. 
Specifically, what is the appropriate combination of investments in the 
area, investments in the area's people, and transfer payments? The analy- 
sis in this paper provides some information relevant to these issues. 

The industrial-urban development hypothesis, together with hy- 
potheses about the effects of local characteristics, is employed to explain 
intercounty differences in the per capita income of rural farm people in 
1959. Data from the 1959 Census of Agricu-ture [13] and the 1960 Census 
of Population [12] wer2 used to conduct a cross-sectional analysis of thir- 
teen regions in the coterminous United States. 


Hypotheses 


I: is hypothesized that the average income of rural farm people per 
county depends upor the county’s location relative to centers of 
industrial-urban growth, the sizes of the centers, the characteristics of 
the county’s economy, and demographic characteristics of the county’s 
rural farm population. The effects of these factors are hypothesized to 
vary both by region and by the color of the rural farm population. 

Rural income levels are affected by industrial-urban development in 
two ways. They are influenced, first, by the extent of local industrial- 
ization within a county and, second, bv the presence of centers of 
industrial-urban develcpment in surrounding counties. 

Industrial-urban development is accompanied by an influx of nonfarm 
capital. The effect of this influx is to expand the supply of nonfarm jobs, 
draw labor out of agriculture, raised agriculture’s capital—labor ratio, and 
expand the demand for farm products. Because of the expanding size of 
the product and factor markets, productivity is hypothesized to increase 
via specialization. To the extent that thers is a concomitant increase in 
social overhead capital, the costs of transportation and market informa- 


° Minnesota Agr. Exp. Sta. Sci. J. Ser. No. 6417. This paper is a preliminary sum- 
mary of a forthcoming technical brletin. 
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tion decrease, thereby resulting in an expansion of the market areas for 
both products and factors. Furthermore, industrialurban development 
may reduce nonfarm job rationing and capital rationing against 
agriculture? [2, 7, 8, 11]. Schultz, who formulated the modern version of 
the hypothesis, also postulated a decline in the dependency ratio, an in- 
crease in the continuity of employment, and an increase in the investment 
in human capital as industrial-urban growth proceeds [8]. These factors 
bring about an increase in per capita rural farm income in the commu- 
nity in which such growth occurs and also in outlying communities. 

The industry structure of nonfarm employment in a county is a mea- 
sure of both the nature and the extent of local industrialization. The spe- 
cific variables used are the percentages employed in primary, secondary, 
and tertiary industries, respectively. The county’s location relative to cen- 
ters of industrial-urban development and the sizes of the centers are rep- 
resented by a single variable. This variable is the sum of the ratio of the 
population of each Standard Metropolitan Statistical Area (SMSA) within 
200 miles of a county and the distance between the SMSA and the 
county. Thus, the influence of no SMSA was assumed to extend farther 
than 200 miles, Centers smaller than SMSA’s were assumed to influence 
per capita income only in the county in which the center was situated. 

Two other local economic characteristics were included in the analy- 
sis: the value of farmland and buildings per farm worker in a county and 
the percentage of the county's labor force working 39 weeks or less in 
1959. The former variable is a weak proxy for the capital—labor ratio in 
agriculture; its adequacy depends both on the variability within each re- 
gion in the proportion of total farm capital accounted for by land and 
buildings and on the seasonality of the demand for farm labor. The latter 
variable represented the extent of long-term unemployment in each 
county and, therefore, the overall condition of the local labor market [9]. 

Age and formal schooling are the demographic characteristics of the 
rural farm population included in the analysis. The average age of the 
rural farm population is a measure of the dependence and experience of 
rural farm people. The average years of school completed and the third 
moment of years of school completed are included to reflect the average 
investment in education and the degree of skewness in the distribution of 
education among rural farm people. 

The age and education variables were defined on the white rural farm 
population in the white equations and on the nonwhite rural farm popula- 





*The work of Johnson [4] suggests that factor market imperfections have only 
minor effects on efficiency. 

? The Appendix contains a precise specification of the variables. 

"The third moment is positive if the distribution is skewed to the right, negative if 
skewed to the left. 
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tion in the nonwhite equations. All other variables used in the analysis 
were defined on the county. Because almcst all of the nonwhite rural farm 
population is located in the Scuth, the nonwhite equations were estimated 
only for the southern rezions. 

The regions used were thcse devised hy Bogue and Beale [1]. Even 
though the regions were identified by the use of data from the 1950's, 
they are quite adequate for an analysis ing 1960 data. The regions are 
shown in Figure 1. 






REGIONS 


1 ~ Atlantic Metropolitan Belt 
Il ~ Eastem Great Lakes and Northeastem Uplans 
Ill = Lower Great Lokes. J 
IV « Upper Great Lakes 1X 
Y ~ North Center (Com Belt ) 
VI ~ Central Plains 
Vil Central and Eastern Upland 
VIH- Southeast Central Plain 
IX» Atlantic Flatwoods and Gulf Coast 
X = South Center and Southwest Plains 
XI = Rocky Mountain and Intermountain 
XI Pacific Northwest 
XIII Pacific Southwest 


Figure 1. Economic regions of the United States 


Results 


Tae results of estimating regression equations incorporating the hy- 
potheses of the previous section are presented in Tables 1 and 2. The re- 
sults are first discussed for the “white” equations and then for the “non- 


white” equations. 


The white results 

Age and education.—The coefficients of the age and education vari- 
ables were expected to be consistent with the results of studies of the 
relationship between age, education, and he income of persons [5]. Thus, 
the coefficients of mear: age end education were expected to be positive. 
The coefficient of the third moment of the education distribution was 
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expected to be negative, refecting the fact that the more negative the 
third moment, the greater tke proportion of highly educated people in the - 
population. 

The coefficient of mean ag= had the expected positive sign in only four 
regions, Examination of the relationships between mean age and the age 
distribution for the white rural farm population, however, revealed that a 
negative relationship between mean age and income per capita is more 
reasonable. The age structure of the white rural farm population was such 
that mean age and the percentage over <5 years were very highly corre- 
lated in all regions. The negative coefficient of mean age, therefore, re- 
flects both the lower labor fcrce participation and the lower productivity 
accompanying advanced age. 

The results of the education variables indicate the very great impor- 
tance of formal schooling in the determination of white rural per capita 
. income. The coefficient of average years of school completed was rela- 
tively stable among regions, estimated with considerable precision as 
measured by the ¢ ratio, and very important in explaining intercounty var- 
iations in the per capita inccme, as measured by the beta coeflicient.* 

The coefficient of the third moment of the education distribution had 
the expected sign in 9 of tke 13 regions, reflecting the positive effect on 
per capita income of relatively numerous highly educated people in the 
white rural farm population. This influerce is most important in the two 
Pacific Coast regions (XII aad XIII), the Corn Belt (V), and the Central 
Plains (VI). 

Local industry structure.—The three variables, the percentages em- 
ployed in primary, secondery, and tertiary industries, refer to the em- 
ployed civilian labor force per county. They reflect the local nonfarm 
labor market faced by rural farm people. Together, percentages in sec- 
ondary and tertiary employrent represent local industrial-urban develop- 
mert and thus reflect produxt market phenomena also, especially the per- 
centage in tertiary employment, in which «rade and service employment 
predominate. The coefficient: of all three variables were expected to be 
positive. 

The coefficients of the percentage in primary employment had the ex- 
pected positive sign in 10 o the 13 regions. In regions IV, VI, X, and 
XIII the coefficients were estimated with precision. Forestry and iron are 
important in the Upper Grez} Lakes region; forestry and coal mining are 
important in Central and Eastern Upland region; oil and gas are impor- 
tant in the Southwest Plains and mining :s important in the Pacific South- 
west [1]. 

‘The beta coefficient is the estimated number of standard deviation unit changes 


in the dependent variable resulting from a ceteris paribus change of one standard 
deviation in the independent var‘zble. 
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` The overall results for percentages in secondary and tertiary employ- 
ment were consistent with expectations. In region IX, the Gulf Coast re- 
gion, the coefficient of the percentage in secondary employment was neg- 
ative and estimated with precision; the same was true for the percentage 
in tertiary employment in the Pacific Northwest region (XI).° Both vari- 
ables had significant positive effects in regions ITI, IV, V, VII, and VIII. 
In addition, the percentage in tertiary employment was important in the 
Atlantic Metropolitan Belt. All of these regions comprise or are adjacent 
to the Industrial Belt, the area between Boston, Washington, and Chi- 
cago. The nonsignificance of both variables in the Northeastern region 
probably reflects the depressed state of this region in the latter part of the 
1950's [14]. The two variables representing local industrial—urban devel- 
‘opment did not have significant positive effects on white rural farm in- 
come elsewhere in the country. 

Other local economic characteristics—The index of long-term unem- 
ployment, the percentage employed 39 weeks or less in 1959, refers to 
the country as a whole and reflects overall conditions in the local labor 
market. Its coefficient was expected to be negative. For the white rural 
farm population, the coefficient was negative in all regions except in the 
Corn Belt and Central Plains, two regions where long-term unemployment 
was not widespread in the late 1950’s [14]. In the industrialized eastern 
half of the country depressed local labor markets contributed significantly 
to low incomes of white rural farm people. Slack local labor markets were 
important also in the Intermountain region. 

The sign of the coefficient on the value of farmland and buildings per 
farm worker was expected to be positive. Only in region VIII, the South- 
east, was the sign of the coefficient negative, and in this region the coeffi- 
cient was close to zero.° In the Northeastern region (II), the Central and 
Southwest Plains (VI, X), and the Intermountain (XI) and Pacific North- 
west (XII) regions, the value of farmland and buildings per farm worker 
was an important contributor to intercounty variations in the per capita 
income of white rural farm people. In these regions this ratio may be an 
adequate proxy for the capital-labor ratio in farming. This variable was 
significant but of less importance in the Lower Great Lakes (III), the 
Corn Belt (V), and the Central and Eastern Upland (VII) regions. 

Proximity to SMSA’s.—Proximity to SMSA’s represents the effects of 
industrial-urban growth on per capita incomes in surrounding and out- 
lying communities. These effects were hypothesized to be positively re- 





5 The results for the Pacific Northwest (XII) are consistent with those of Sisler, 
whose data were for 1949-50 [10]. 

*In this region (VIO) the ratio is made up of capital, owned mostly by whites, 
and white and nonwhite labor. This may explain a zero or negative estate i in the 
“white” equation and a positive coefficient in the “nonwhite” equation. 


422 / W. Ken Bryant AND J. FRANK O'CONNOR 


lated to the distance between the county and the SMSA’s. The sign of the 
coefficient of the proximity variable, therefore, was expected to be posi- 
tive. 

This expectation was realized in all regions. However, the. coefficient 
was significant only in regions IT, ITI, V, VIL, and VIII, and in the Pacific 
Northwest region. All these regions except the last comprise or are adja- 
cent to the Industrial Belt. Proximity to SMSA’s was not significant in the 
Atlantic Metropolitan Belt or in the Upper Great Lakes region. The for- 
mer region approximates one huge SMSA, allowing very little variation in 
the proximity variable. There was little variation in the Atlantic and Gulf 
Coast region, where proximity also might be expected to have some effect. 
In the Upper Great Lakes region (IV), local industrial-urban develop- 
ment has a positive influence on rural income levels but proximity to large 
centers appears to have little or no effect. Large areas in the region have 
forest cover. Mining and forestry are quite important in some areas. And 
the agriculture is an extensive type of dairying, Elsewhere in the country, 
with the exception of the Pacific Northwest, proximity to SMSA’s has little 
or no effect on white rural farm income levels. 


The nonwhite results 


The demographic characteristics of nonwhite rural farm people stand 
out in sharp relief as the most important determinants of their per capita 
income in the four southern regions. In contrast to the white results, the 
coefficient of mean age is positive and signilicant in all but the South At- 
lantic and Gulf Coast region. For nonwhites the correlation between 
mean age and the percentage 45 years of age and over was lower than for 
whites. In the case of nonwhite rural farm people, therefore, mean age 
tended to reflect their average productivity and experience, rather than 


the prevalence of elderly people as it did far the white rural farm popula- ` 


tion. 

Except in the Southwestern Plains (X), average education was the most 
important variable. In this region, mean age and education were highly 
correlated. Age, therefore, probably picked up part of the effect of mean 
education. The third moment of education was unimportant in determin- 
ing nonwhite rural farm income levels. Also, the effect of mean education 
on nonwhite income levels is less than half the effect on white income lev- 
els, reflecting the effects of poor quality schooling and discrimination in 
the labor market [15]. 

Because earlier work had indicated the importance of employed fe- 
males in the nonwhite population, the percentage of nonwhite rural farm 
females employed in 1960 was included in the nonwhite equations [1]. In 
each of the four regions this variable had tae expected positive.sign and 
was the second most important variable in the equation. 
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Except in the GE (region vm few of the other variables had 
coefficients significantly different from zero. However, this region is where 
most of the nonwhite rural farm people are located. Both facets of 
industrial-urban development account for some of the variation in per 
capita income among counties. And long-term unemployment in a county 
lowers the nonwhite rural farm income level. 

In brief, the demographic factors of age and education are the most im- 
portant determinants of nonwhite rural farm income levels. Nonwhite fe- 
male participation in the local labor market raises the income level of 
nonwhite rural farm people. The coefficients on both the education vari- 
ables and the local industry structure variables reflect the fact that non- 
white rural farm people are restricted to the unskilled section of the labor 
market. 


Conclusions 
Several overall conclusions arise from these results: 


L The hypothesized relationships were much more successful in ex- 
plaining the intercounty variations in per capita income of white than of 
nonwhite rural farm people. 

2, For both white and nonwhite rural farm people, education was the 
single most important determinant of per capita income. Even so, the ef- 
fect of education on white per capita income was more than twice its ef- : 
fect on nonwhite rural farm income levels. 

3. A high proportion of white rural farm people aged 45 years and over 
depressed rural income levels in the Upper Great Lakes, the Central and 
Southwestern Plains, and the Central and Eastern Uplands. It is interest- 
ing to note that these regions encircle the Industrial Belt and have sus- 
tained heavy out-migration. 

4, The conclusions of previous work on the industrial-urban develop- 
ment hypothesis have been confirmed and refined [2, 6, 7, 10, 11]. Local 
industrial-urban development and proximity to large centers of 
industrial~urban development both exert positive effects on rural farm in- 
come levels in and adjacent to the Industrial Belt. In the Plains and Inter- 
mountain regions neither of these effects was discernible. And it appears 
that the effects of industrial-urban development were somewhat less im- ` 
portant determinants of nonwhite than of white rural farm income levels. 

5. Depressed local labor markets as indicated by relatively widespread 
long-term unemployment exert a negative influence on rural farm income 
levels, especially in the Industrial Belt and in the Intermountain region. 

6. Agriculture is of importance in determining the per capita income of 
white rural-farm people in regions where agriculture is a generally pros- 
perous and important segment of the economy. 
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Policy Implications 

Several policy implications can be drawn from the above results and 
conclusions. First, an increase in the formal education of rural farm peo- 
ple will do much to raise their incomes. Such a program will raise the in- 
comes of nonwhite rural farm people in the South very much less than it 
will raise the incomes of whites unless the education available to non- 
whites is at least of equal quality and unless discrimination in the labor 
market is reduced. 

Second, policies to induce industrial-urban development both locally 
and in large growth centers will raise rural farm income levels. But such 
policies will be most effective in the rezions lying within or adjacent to 
the Industrial Belt. Again, inducements to industrial—-urban growth will 
likely have less effect on nonwhite than on white rural farm income levels 
unless discrimination in labor markets is reduced. And programs to induce 
incustrial-urban growth elsewhere in the country may be largely ineffec- 
tive in raising rural farm income levels unless very large sums of money 
are devoted to the program. There is a e evidence in these results to 
suggest that area development programs seeking to improve agriculture, 
forestry, and mining to support these iadustries with improved services 
mzy be more effective than industrializatioa programs in the Plains and 
Intermountain regions. 

Third, monetary-fiszal policy to mairtein an adequate level of aggre- 
gate demand and minimize the incidence of long-term unemployment can 
help raise rural farm income levels [9]. But monetary-fiscal policy alone 
is not sufficient. The results of this study suggest that aggregate demand 
policies have differential regional impacts. Without other programs oper- 
ating simultaneously, an increase in aggregate demand probably would be 
of most benefit to low-income rural areas in the Industrial Belt. 

Fourth, in the Upper Great Lakes, Central and Southwestern Plains, 
and Central and Eastern Upland regions, a predominance of elderly rural 
farm people depresses per capita income. Education, area development, 
and monetary-fiscal policies would have little effect on the incomes of 
these people; transfer payment progrems would be more appropriate. 


Appendix 
Variable Specification 
The county is the unit of observation for each of the variables. 
Y, is the per capita income in 1959 of white rural farm persons aged 14 
years and over. 
Y, is the per capita income in 1959 of nonwhite rural farm persons aged 
14 years and over. 6 l 
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X, is the mean of the age distribution of the white rural farm popula- 
tion. 

" X, is the mean of the age distribution of the nonwhite rural farm popu- 
lation. R 

X; is the mean of the distribution of years of school completed for the 
white rural farm population aged 25 years and over. 

X, is the mean of the distribution of years of school completed for the 
nonwhite rural farm population aged 25 years and over. 

X; is the third moment of the distribution of years of school completed 
for the white rural farm population aged 25 years and over. 

X, is the third moment of the distribution of the number of years of 
school completed for the nonwhite rural farm population aged 25 years 
and over. 

X; is the percentage of total employed persons aged 14 years and over 
engaged in forestry, fisheries, and mining. 

Xs is the percentage of total employed persons aged 14 years and over 
engaged in manufacturing and construction. 

X, is the percentage of total employed persons aged 14 years and over 
engaged in industries other than agriculture, forestry, fisheries, mining, 
manufacturing, and construction. 

Xao is the percentage of total employed persons aged 14 years and over 
who worked 39 weeks or less in 1959. 

Xi: is the percentage of nonwhite rural farm females aged 14 years and 
over who worked in 1959. 

E. is the value in thousands of dollars of farmland and buildings per 
worker employed in farming. 

Xas is the weighted sum of the populations of the Standard Metropoli- 
tan Statistical Areas (SMSA’s) in millions within a 200-mile radius of the 
center of the county, where the weight is the inverse of the distance be- 
tween the county and the SMSA. 
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Discussion: Industrial-Urban Development and 
Rural Farm Income Levels 


Lopes G. TWEETEN 


Shortcomings of theory and methodology have plagued area develop- 
ment research for ‘decades. The paper by Bryant and O’Connor is an im- 
provement, but it is weakened by the same old problems. 

I shall first discuss the theory in their paper as evident in the variables 
chosen to explain farm income. I shall next suggest a redirection of re- 
search on rural poverty and erea development. 


Theory 


The authors assume in Table 1 that farm income per capita is a linear 
function of mean age. I have examined graphs of farm income per worker 
plotted against age at a given education level. These plottings reveal in 
all education categories that income rises to about age 45 and then de- 
clines. The relationship is somewhat symmetric around age 45 and is 
clearly nonlinear. A linear fit of income data to the age data corrected for 
education would reveal a coefficient near zero for a group with a median 
age of 45. Since the median gge of farmers is about 51, “theory” would sug- 
gest a zero or slightly negative coefficient rather than the positive associa- 
tion posited by the authors. “he authors could have improved their results 
by use of another variable for mean age: say mean age squared, or per- 
centage of persons in the productive age category. 





Lurer G. TWEETEN is projessor of agricu-tural economics at Oklahoma State 
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The authors use the mean years of education to measure the contribu- 
tion of education to income. But a year of education means one thing for — 
whites in poverty areas and quite another for whites in prosperous areas. 
According to the authors, the impact of education on per capita rural 
farm income is more than twice as large for whites as for nonwhites, This 
finding suggests that the marginal return from educating whites is twice 
that from educating nonwhites and that the efficient use of the next edu- 
cation dollar is investment in white education. Data on rates of return do 
not support this conclusion. 

The authors say that income per capita is a function of the percentage 
of primary, secondary, or tertiary employment in an area. This hypothesis 
is very mildly supported. But does it mean that the way to increase farm 
income is to raise the percentage of primary, secondary, or tertiary indus- 
try? If these are viewed as instrumental variables of public policy, one 
should examine the feasibility and cost-effectiveness of the approach. If 
these are viewed as noninstrumental variables and are included only as 
correction factors in the covariance framework, one should be concerned 
with what normal market forces give rise to the distribution of industry. 

The authors say that per capita income is determined by the percent- 
age of persons working 39 weeks or less in 1959. But are not these income 
and employment variables both a function of third factors, such as educa- 
tion, degree of mobility, race, and changes in demand for products of a 
region? Mobility of farm workers is a crucial variable determined by atti- 
tudes, past adjustments, education, and other factors. Yet mobility is 
given little explicit attention by the authors as a factor determining farm 
income. 

The authors say that per capita income is determined by the value of 
farmland and buildings per worker. This goes some distance toward using 
as an independent variable that which the authors are trying to explain in 
their regression. Does the value of farmland and buildings per worker de- 
termine farm income or vice versa? Research has shown that a good case 
can be made for the latter [1, Chap. 12]. Perhaps the insight gained from 
the coefficients of the variable led the authors to conclude that “agricul- 
ture is of importance in determining the per capita income of white rural 
farm people in regions where agriculture is a generally prosperous and 
important segment of the economy.” Few would argue with that. 

The use of investment to explain income is a convenient shortcut, used 
frequently in area development analysis. But in this and other instances, 
we are interested in primary and secondary causes rather than tertiary 
causes, For the causes of investment, we must look to the natural re- 
sources, attitudes, institutions, and population density of an area. 

The final variable is proximity to SMSA’s. The authors find it is signifi- 
cantly associated with farm income in only 6 of the 13 regions. The coeff- 
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cient ranges from 17 ta 587. My views on these coefficients can be inter- 
preted from the following comments on methcdology. 


Philosophy and Methodology 


Research on area development has been hampered by undue pieoccu- 
pation with urban industrialization as a solution to problems of lagging 
farm income. This is apparent in the title and early discussion of theory in 
the authors’ paper. Not that I have any quarrel with the matrix location 
thecry. It is as valid as the almost universally accepted classical precepts 
of mass economic behavior on which it rests. No wonder then our bewil- 
derment and commitment to repeated testing when data frequently do 
not support the theory, including the autkors’ data in 7 of 13 regions! 

It is inconceivable that the farm economy is not helped by more jobs 
and demand in urban centers—and the closer those jobs the better. But, 
although I believe this conclusion holds in all cases, it must be recognized 
that it is a very partial theory. The reasor. for negative empirical results is 
that other more important factors often overshadow the matrix location 
“theory.” Is it not time that we began to analyze more deeply these other 
factors? One of the most prominent of these factors is the emphasis on ed- 
ucation and training in an area [2]. Education and training are often pre- 
conditions for successful efforts to raise farm income through out-migra- 
tion, industrialization, ar more efficient output of crops and livestock. 

Preoccupation with industrialization is also apparent in behavior of 
local areas which have established thousands of development corporations 
to attract industry. I do not mean to imply that preoccupation of econo- 
mists with this theory has lec to preoccupation of local areas with indus- 
trialization. Fortunately, economists have not had that much influence. 

A useful point of departurs to improve our policy prescriptions is the 
principle of cost~effectiveness, that is, which programs go farthest to 
raise incomes of people in low-income rural areas? Such an approach can 
help to establish priorities for ameliorative programs. Benefit-cost ratios 
of programs will differ among areas. For 2xample, an area that has lagged 
badly in education will likely find returns to investment in education and 
training higher than returns to investment in enticing industry as a means 
to improve income and living standards. By this measure, contrary to 
Bryant and O’Connor’s conclusion, public funds might most profitably fo- 
cus on bringing industry to the Plains and education to the Southeast. 

The approach which I have suggestec would require numerous feasi- 
bility studies. Some progress is being made. But since the advent of con- 
siderable research on rural poverty about a decade ago, studies have 
largely been concerned with documenting the dimensions of poverty. It is 
time we moved beyond this stage and began to examine analytically the 
cost-effectiveness of the numerous public policies that can conceivably 
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be used to raise incomes in low-income areas. The day of a guaranteed 
annual income to raise income of all to a socially acceptable threshold 
level through a negative income tax or other transfer payment may arrive 
in a decade. Meanwhile, America appears to lack either the means or the 
will to eliminate poverty in this manner. Until poverty is annihilated by a 
guaranteed annual income, economists can usefully contribute to public 
policy by showing how the obviously limited public funds can go farthest 
to lift incomes of the poor. I submit that the cost-effectiveness approach 
is a useful beginning point. 
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“REALIZED” FARM INCOME: AN OUTMODED CONCEPT? 
COMMENT* 


A statistical series—realized net be punished by prompt extinction of 


farm income—was apprehended, in- 
dicted and hailed before the bar in 
the November 1967 issue of this jour- 
nal [1]. The article reads like a 
statement for the prosecution. This 
comment is a brief for the defense. 

The defense contends that ths de- 
fendant was apprehended illegally on 
a charge of confusing a Harvard eco- 
nomics professor. The alleged victim 
has testified that ke was not 
confused.t Thus, there were no 
grounds for the arrest. We will as- 
sume that the defense is overruled on 
the question of the legality of the ar- 
rest. 

The prosecution alleges that “total” 
farm income is the only legitimate 
measure of farm income and thet the 
very existence of “realized” farm in- 
come is a statistical felony that should 


*The views expressed here are the 
personal views of the author. 

This renders moot an interesting le- 
gal question, to wit: Is confusing a Har- 
vard economics professor a crime any- 
where except possibly in a few jucisdic- 
tions in Massachusetts? 
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the series. 

The prosecution asserts that inven- 
tory change must be counted as in- 
come in the year in which the com- 
mcdities are produced at the prices 
that prevailed in that year. It is fur- 
ther asserted that the value of change 
in inventory is in principle the same 
as an addition ito or a withdrawal 
from savings. These savings are not 
be d in dollars, however, but in com- 
mcd:ties. And the prices at which they 
are sold may be either more or less 
than the price that was used in val- 
uing the change in inventory. The de- 
fense asserts that realized net farm in- 
come, by valuing commodities at the 
pr:ces at which they are actually sold, 
provides a valid measure of the income 
fran farming that farmers have avail- 
able to use or save. Realized net farm 
income is a useful measure in its own 
right, not an imitation of total net in- 
come. 

The defense will first discuss 
charges 1, 3, and 4 individually and 
then turn to charges 2, 5, and 6. 

Charge No. 1: The continuation of 


the realized farm income concept 
along with the necessary total income 
concept causes unnecessary confusion 
among unsophisticated. users of the 
data [1, p. 802]. 

Both realized and total income data 
are regularly published by USDA. 
Statements about farm income by 
USDA officials are based on the real- 
ized farm income series [2, p. 3]. 
However, it is the total farm income 
series that is given most attention by 
Commerce and the Council of Eco- 
nomic Advisers. 

To this charge the defense pleads 
guilty, but with extenuating circum- 
stances. On the basis of the record, a 
user could easily be confused by com- 
parisons of revised with unrevised es- 
timates, even though the realized farm 
income series had never existed. Some 
degree of confusion may be endemic 
to income statistics. Confusion can be 
reduced but probably not eliminated. 

Charge No. 3: The availability of 
realized income data along with total 
income data provides a most undesir- 
able choice of statistical series to the 
more sophisticated users of the data 
[1, p. 802]. 

The defense moves to dismiss this 
charge on the grounds that the prose- 
cution has introduced no evidence 
that a crime has been commited or 
identified an offender. 

Charge No. 4: Realized income is 

_ probably estimated less reliably than 
total income [1, p. 802]. 

- The defense cites the use of the 
word “probably” in the charge itself 
and contends that the charge is un- 
proven. 

In support of the charge, the prose- 
cution states that “the inventory 
change is thus a residual, derived as 
the difference between estimated sales 
plus home consumption and the latest 
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report on total production. If we as- 
sume that total production is accurate 
as currently reported, an overestima- 
tion of sales will automatically be 
compensated for by an underestima- 
tion of inventory change and vice 
versa” [1, p. 800]. 

The prosecution neglected to men- 
tion that there are important excep- 
tions to which this neat, self-correct- 
ing mechanism does not apply. Meat 
animals and feed crops are examples. 

There are no current estimates of 
production of meat animals. Data on 
slaughter by months are available cur- 
rently. These data provide the basis 
for current estimates of marketings of 
meat animals. Furthermore, the sim- 
ple identity—marketings and home 
consumption plus change in inventory 
equals production—does not apply. 
Marketings of meat animals, particu- 
larly cattle and calves, exceed produc- 
tion. The reason for this is that some 
animals are marketed first as feeders 
and later as fed animals. 

The relevant quantity for the total 
income concept for feed crops is not 
total production but total production 
minus use as feed and seed on farms. 
where grown. On a crop-year basis, 
the value of sales of feed crops is 
something less than half the value of 
production. Thus, this is not an unim- 
portant exception. 

The defense asserts that the de 
three charges are based on a false 
premise. The charges are as follows: 

Charge No, 2: The realized farm in- 
come series is contrary to generally ac- 
cepted theory and practice of income 
measurement [1, p. 802]. 

Charge No. 5: It has omitted sig- 
nificant amounts of farm income from 
an official USDA series, especially in 
recent years [1, p. 802]. 

Charge No. 6: It has resulted in sub- - 
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stantial, unrealistic, and unjustifiable 
smoothing of the farm income esti- 
mates [1, p. 802]. 

The false premise is that there can 
be one and only one true measure of 
farm income, namely total income, 
and that to the extent that zealized in- 
come differs from total, it is guilty. 
The defense accepts the point that 
total farm income is the key farm in- 
come concept but asserts that in e 
complicated world in which we live 
there is need for more than one farm 
income series. 

On this point the defense calls che 
prosecutor himself as a witness. The 
prosecutor points with approbation. to 
“purely cash income” [1, p. 804]. 
This series would certainly be guilty 
of charges 2 and 5, and yet, far from 
being in the dock with the accused, 
it is paraded by the prosecution as a 
repository of virtue. 


Since these charges are based on a 
false premise, the defense moves that 
they be dismissed as irrelevant and ` 
immaterial. 

To sum up, the defense contends 
that only one charge—contributing to 
the confusion of unsophisticated users 
—has been proven. The defense fur- 
ther contends that this is at most a 
statistical misdemeanor, not a felony. 

The sentence for this misdemeanor 
should be no more than dismissal from 
its present position of honor as the 
primary USDA measure of farm in- 
come and incarceration in the rear 
pages of the statistical section of the 
July issne of the Farm Income Situa- 
tion. Any more severe sentence than 
this would be cruel and unusual pun- 
ishment. 

C. Kyte RANDALL 
Economic Research Service 
USDA 
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“REALIZED” FARM INCOME: AN OUTMODED CONCEPT? 
COMMENT 


As one who for years has defended 
the concept of “realized” farm in- 
come, I must take up the cudgels with 
respect to Ernest Grove’s article call- 
ing for discontinuing the statistical se- 
ries of that name [Ernest W. Grove, 
“Realized Farm Income: An Out- 
moded Concept?” J. Farm Econ. 
49:795-805, Nov. 1967]. 

Grove wants to force all farm in- 
come data into a single mold, that of 
“total” income. His arguments range 
from the sound to the specious. As an 


example of the latter, he says that 
“use of the world total is a dead give- 
away in making a sound choice” 
Ip. 798]. How convenient a tactic 
that could be in many arguments; the 
title would prove the point! 

Grove favors reporting total income 
because, when an an allowance is in- 
cluded for change in inventories dur- 
ing each year, total income comes 
closer than “realized” income to mea- 
suring annual physical product of ag- 
riculture. This reasoning is flawless, 


and whenever data are sought for that 
purpose, the total ‘series should be 
chosen. 

But when the object is to reflect the 
welfare status of recipients of income, 
the horse’s color changes. Then there 
comes to the fore the familiar contra- 
diction that a buildup of physical in- 
ventory does not generate an equiva- 
lent delayed income to farmers. Be- 
cause of the well-known inelasticity of 
farm-level demand, when the inven- 
tory is sold the depressing effect on 
current prices can wipe out much or 
all of the statistically calculated po- 
tential income—and dash farmers’ 
hopes ia the process. 

Part of the trouble is that farmers 
and. statisticians are addicted to con- 
stant-price images, despite the noto- 
rious irconstancy of actual prices, In 
the series for total income, the inven- 
tory for the beginning and close of 
the year is valued at the same 
price. By disregarding the inverse 
quantity—price relationship it distorts 
the income-producing potential of a 
change in inventory. Specifically, it 
overstates the income contribution of 
a net buildup at year’s end and un- 
derstates the income to be derived 
from a small closing inventory. 

Take cattle, for example. When 
producers expand their inventory, 
holding more animals to be sold the 
next year, according to the total in- 
come concept an equivalent value for 
the added animals should be added to 
the current year’s actual received in- 
come. To the uninitiated this might 
appear correct. But cattle prices are 
infamous for collapsing whenever the 


inventory is liquidated. Frequently,. 


total revenue realized is not larger by 
virtue cf the greater quantity sold, but 
smaller. 

All cf which illustrates once again 
the statistical implications of struc- 
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tural differences between industry and 
agriculture. Industry's administered 
pricing practice avoids many of the 
pitfalls just named. It lets physical 
data on 'inventory accumulation be 
translated directly into income, within 
tolerable limits of error. Agriculture’s 
volatile and inelastic markets deny the 
convenience of doing the same thing 
with farm income data. 

It might be supposed that as agri- 
culture becomes more industrial in 
structure, output and income-received 


‘data will be more co-determinate. 


This is now the case only for products 
that are essentially priced at price 
support levels—provided the support 
prices themselves are not too flexible. 
To the extent that certain crop inven- 
tories have been sheltered from price 
inelasticity by this means, Grove’s ar- 


` gument is correct. 


But the present trend is to fix com- 
modity prices less according to sup- 
port prices. The overwhelming evi- 
dence is that more farm products will 
be subject to fluctuations in price and 
value than will be protected from 
them. 

Moreover, another apparent trend 
is to set goals for farm policy more on 
the basis of comparisons of income 
than on the basis of price (tagged as 
“income parity rather than price par- 
ity”). Therefore, there will be more 
cause to compute and publish data 
that measure farmers’ income position 
accurately. 

Because “total” income overvalues _ 
the income-generating power of a 
large inventory of crops and livestock 
and undervalues a small one, it ex- 
aggeraies year-to-year swings in in- 
come actually received. This is not a 
strength in the total income series, as 
Grove alleges, but a weakness, and the 
less erratic realized series is not to be 
deplored but welcomed. It is bad 
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enough that actual incomes received 
(realized) vary sharply from yeaz to 
year. Why add a statistice] exaggara- 
tionP 

There thus is good cause to retain 
the realized income series. It properly 
includes allowances for nonmoney in- 
come, which is more truly income 
than is the chimera of overvalued in- 
ventory. The prescience of Oscar 
Stine and Louis Bean still deserves re- 


spect. There is equal cause to con- 
tinue to publish a total income series. 
Use “realized” data to measure in- 
come as such and “total” to report 
gross product produced. 

It is nice to simplify, but it should 
not be done at the cost of forcing one 
series af data to do the work of two. 

Danotn F. BREIMYER 
University of Missouri 


“REALIZED” FARM INCOME: AN OUTMODED CONCEPT? 
REPLY” 


Old error, deeply entrenched, dies 
hard. Emotions become involved in 
what should be a purely technical dis- 
cussion. For example, I felt obliged, 
in the interest of conciliation, to put a 
question mark in the title even though 
I knew the correct answer all along! 
And I rounded up all the arguments? 
I could think of in my original article 
[2] im anticipation of the inevitable 
counterattack. 

This has now come, but it is sur- 
prisingly mild and is, in my opinion, 
ineffectual. Randall revives the “pur- 
chasing power” argument, among oth- 
ers; and Breimyer bases his whcle 
case on this hoary and shopworn no- 
tion. I discussed it in my article [2, 
p. 804], but apparently not very ef- 


fectively. The first order of business, 


*The author accepts sale respcnsi- 
bility for views expressed but acknowl- 
edges valuable technical ‘assistance re- 
ceived from Edward F. Denison of The 
Brookings Institution and Milton Moss 
of the Office of Statistical Standards, Bu- 
reau cf the Budget. 

"Not all of these arguments were di- 
rected to the heart of the matter, but 
none was “specious.” i 


therefore, must be to dispose of this 
argument once and for all.? 

Breimyer introduces the argument 
by noting that “when the object is to 
reflect the welfare status of recipients 
of income . . . there comes to the fore 
the femiliar contradiction that a 
buildup of physical inventory does not 
generate an equivalent delayed in- 
come to farmers.” But a farmer with a 
barn full of grain is likely to feel just 
as well off as if he had sold the grain.* 
In fact, he may feel more secure with 
a full barn than with a full purse. And 
this may be why many farmers turn 
themselves into speculators every year 
by holding commodities instead of ` 
dollars. At any rate, there is no good 


7 But before proceeding, I should cite 
one moze objector. In a letter dated Jan- 
par 26, 1968, Dr. O. C. Stine of Shep- 
herdstown, West Virginia, restated his 
original cedo: “I now have in a feed 
bank and barn considerable volumes of 
corn and surplus hay from the 1967 
crop. They are not income and/or pur- 
chasing power until sold—or fed and the 
products sold—in 1968, The prices or 
value will not be known until then.” 

* Let us call O. C. Stine “the exception 
that proves the rule.” 


reason for downgrading a full barn 
(or a big herd) from a “welfare” 
standpoint. 

A complete answer to the “purchas- 
ing power” argument must be given 
in terms of both theory and practice. 
The key to the former is the word 
“speculators,” as used above. It is a 
basic axiom of income theory that 
product and income in total are al- 
ways the same, although their break- 
down may be quite different. But 
what, then, are changes in the value 
of existing commodities? Capital (or 
inventory) gains and losses, of course. 
And who reaps such gains or losses? 
Why, speculators, naturally—and that 
is what farmers are when they hold 
larger-than-needed_ inventories.‘ 

Nonfarm corporations are well able 
to carry the risk of large inventories, 
and in eight of the last ten years they 
have enjoyed substantial inventory 
profits as a result of upward revalua- 
tions. But such profits are routinely re- 
moved from the estimates of national 
income and gross national product by 
means of the “inventory valuation ad- 
justment” [1, p. 3]. 

There are futures markets for most 
important farm commodities—even 
including cattle, Breimyer’s favorite 
example—so if any farmer really 
wishes to avoid the risk of inventory 
loss, and the chance of gain, he can 
sell “short” in the futures market for 
the commodity he considers himself to 
be currently too “long” on. Such 
“hedging” operations are available to 
farmers, though perhaps not very con- 
veniently in most cases. As we shall 
see, however, the more likely conclu- 
sion is that farmers have become in- 


4 This includes O. C. Stine, who should 
now recognize bis new image as farmer- 
speculator as well as agricultural econo- 
mist. 


D 
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veterate gamblers, at least partly as a 
result of their past experience in this 
inflationary economy of ours. 

As static theory for a stationary 
state, Breimyer’s views on cattle 
prices in relation to inventories cannot 
be faulted. But income is always both 
determined and measured in relation 
to the actual dynamics of the current 
situation. So let us take a look at the 
historical record for cattle during the 
last.30 years (1936-1965) for which 
necessary data are now available. 

During 20 of those 30 years, the 
number of all cattle on farms in- 
creased [6, p. 363]; and so we 
should expect, according to Brei- ` 
myer’s postulate, that the price would 
have fallen in each of the succeeding 
years. But the average of prices re- 
-ceived by farmers for beef cattle was 
down in only 9 instances, and was ac- 
tually higher following 11 of the 20 
years in which cattle numbers rose 
[5, p. 389; 6, p. 372]! Not only have 
cattle prices not “collapsed” inevi- 
tably after a year of inventory 
buildup; they have actually increased ` 
more often then they have decreased.5 

Turning now to Randall’s comment, 
he notes that the “alleged victim has 
testified that he -was not confused” 
[3],© and that the prosecution— 


*The series on costs and returns for 
ical farms, started by the USDA more 
an 30 years ago, have never given any 
recognition to the “realized” concept. 
The “change in inventory of crops and 
livestock” has always been counted in 
gross and net farm income for these se- 
ries, which now include eight farms with 
cattle, not including dairy ‘farms [7]. 


_ How could these data have been re- 


ed as “typical” for all these years if 
ere were any substance to Breimyer’s 
comment? d 
$É the alleged victim was not victim- 
ized (confused), another question in- 
evitably arises: Was he himself trying 
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that’s me—must therefore prove “that . 


the very existence of ‘realized’ farm 
. income is a statistical felony.” This I 
fully intended to do—and will now 
try to do again for good measure, by 
returning to a technical but neverthe- 
less important consideration tha: was 
mentioned in the article but appar- 
ently was not sufficiently emphasized. 

This is the discrepancy between 
gross income and expenses deducted 
[2, p. 800]. “Realized” net ircome 
may include, on the receipts side, pro- 
ceeds from a decrease in invertories 
of the preceding year; bu: on tha cost 
side it may also include costs of an in- 
crease in inventories of the current 
year. To say the least, it is an ex- 
tremely fuzzy accounting procedire. 

This is really the heart of the mat- 
ter, and it constitutes a fatal flaw in 
“realized” farm income, so it bears 
repetition and stronger wordinz. To 
subtract the expenses incurred in pro- 
ducing the value of one quantity of 
output—in this case, that produced in 
a year—from the value of a diferent 
quantity of ouiput—in this case, that 
sold or consumed in the vear, regard- 
less of when it was produced—~cannot 
possibly yield a residual that rorre- 
sponds to any known inccme concept. 
In fact, being wholly without mean- 
ing, this residual is a statisticai non- 
sense series. 


to victimize (confuse) the public by 
falsely citing two authorities instead of 
one, not just once but several times, in 
an article [4] which he has admitted 
[8] was intended for a popular aad un- 
sophisticated audience? 


As the defense attorney, Randall 
has built his case on some truth (on 
reliability of estimation), some half- 
truth (in questioning my reference to 
“purely cash income”), and the rest 
mosily sophistry. But his whole case 
collzpses in the face of this new indict- 
ment. The best verdict on the “real- 
ized.’ income concept that he can hope 
for is “not guilty by reason of insanity”! 

I might be willing to accept such a 
verdict provided that it was clearly 
understood, by the defense as well as 
the prosecution, that the defendant— 
who, whether criminal or not, has 
beer: clearly demonstrated to be dan- 
gerous—must be put away in an insti- 
tuticn of maximum security for the 
rest of his unnatural life. Back pages 
of the July Farm Income Situation are 
not secure enough. Some inaccessible 
file >f the ERS Farm Income Branch 
would be acceptable—or, better still, 
the Agricultural History Branch. As I 
said before, it is' time to put "real 
ized” farm income in Clio’s lap and 
let her be the judge. 

Ernest W. GROVE 
Agricultural Stabilization and 
Conservation Service, USDA 


*Bandall’s questioning is correct, but 
for the wrong reason. Net cash income 
suffers from the same fatal flaw as “re- 
alized” net income because it subtracts all 
production expenses, including those in- 
curred for the production of home-con- 
sumed farm products, as well as any in- 
crease in inventories, from “purely cash 
income.” So I should not have referred to 
the atter as I did. It would probably be 
useful in a flow-of-funds analysis; but it 
is not a suitable measure of income or 
procuct. 
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EVALUATING RECREATION BENEFITS FROM VISITATION 
PREDICTION EQUATIONS: COMMENT 


A number of equations derived by 
multiple zegression techniques for pre- 
dicting reservoir recreation visitation 
have appeared in the literature [1, 2, 
3]. The authors of these have sug- 
gested that recreation benefits be esti- 
mated by using the derived equations 
to relate travel distance to visitation 
and converting the disutility of over- 
coming distance into money units, 
Three aspects of the process have not 
been adequately developed and de- 
serve comment. 

The equation of best fit for estimat- 
ing recreation visitation differs from 
the equation of best fit for evaluating 
recreatior. benefit. A visitation-based 
regression minimizes the sum of the 
squares of the deviations of recorded 
from predicted visits, by visitation 
center. However, use of the resulting 
equation to estimate benefits requires 
converting distance to money units 
and thus produces a greater benefit 
per visitor from more distant loca- 
tions. Errors in visitation prediction 
from more distant centers thus affect 
benefits more than do errors in visita- 
tion preciction from closer centers. 
Benefit estimation can be improved by 
providing in the regression for the 
variation in unit benefit. 

Second, the unit value needed to 
convert distance into money units is 


the cost per mile per visitor-day spent 
at the site. This is not the same as. the 
widely used marginal cperating cost 
per vehicle-mile because it does not 
incorporate round trips, groups of visi- 
tors riding in the same vehicle and 
spending several days at the site, the 
value of traveling time, and a number 
of other important factors. A more 
realistic equation for the conversion 
would have the form ` 

(1) C= 2r[(1 + ajm + t/v]/bp, 
where C is the cost per mile in dollars 
per visitor-day spent at the site, 2 ac- 
counts for round trips, r is the ratio of 
road to the air distance usually found 
in prediction equations, a is the ex- 
pense incurred for food and lodging 
above that spent at home expressed as 
a fraction of vehicle operating cost, m 
is the variable vehicle operating cost in 
dollars per mile, ¢ is the value of a ve- 
hicle-hour of traveling time in dollars, 
v is the mean vehicle velocity in miles 
per hour, b is the number of days vis- 
itors remain at the site, and p is the 
number of visitors per vehicle. 


‘Published data are available for evalu- 


ating most of these terms [4, pp. 
128-130]. Substitution in equation 
(1) of typical values of 1.21 for 
r, 0.5 for a, 0.053 for m, 1.50 for t, 40 
for v, 2.27 for b, and 3.67 for p gives 
a value of C equal to $0.034 per mile 
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per visitor-day. This contrasts wi-h the 
$0.053 per mile where m alone is 
used. A more refined analysis would 
vary C with distance traveled, be- 
cause a, b, and especially p increase 
with the distance the visiting party is 
from home. 

Third; the unit cost of equation (1) 
should not be applied to the total travel 
distance from the home of the visitor 
to the reservoir. In order to estimate 
the recreation benefit marginal to a 
particular reservoir—the information 
needed for, economic evaluation—one 
should apply the unit cost only to the 
distance the visitor goes out of his way 
to reach the site. For mcst of the visi- 
tors living nearby, out-of-the-way dis- 


1.0 


tance will equal total distance. For the 
averege visitor living several thousand 
miles away, out-of-the-way distance 
will equal a small fraction of total dis- 
tance. Because no published informa- 
tion was available for evaluating out- 
of-chs-way distance, postcard ques- 
tioanaires were recently distributed to 
vis-tcrs to Dewey and Rough River 
res=rvoirs in Kentucky [4, pp. 72-80]. 
Eazh visiting party was asked how far 
the members lived from the reservoir 
(D) and how far they traveled out of 
their way for their current visit (AD). 
The resulting variation of AD/D as 
a fnetion of D is shown by the line 
plctted in Figure. 1.. The ratio was 
found to be 1.0 for visitors living closer 





6 8 10 12 


.D in 100 Miles 


Figure 1. Effective fraction of total distance, as measured by the ratio of 
out-of-the-way distance to total distance traveled to the recre- 


ation area 


than 50 miles while AD was found to 
remain constant at 150 miles for those 
living more than 200 miles away. Of 
course, each point represents an aver- 
age for a large number of visitors and 
may not apply to any particular visitor. 

These three refinements should help 
to improve benefit evaluation from 
reservoir recreation visitation equa- 
tions. An equation developed for the 


` 
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purpose of benefit estimation will 
work better than one derived for an- 
other purpose. The correct units 
should be maintained in converting 
distance to cost per visitor-day spent 
at the site. Marginal rather than total 
travel distances should be used. 

L. Done As JAMES 

Universitu of Kentucky 
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EVALUATING RECREATION BENEFITS FROM VISITATION 
PREDICTION EQUATIONS: REPLY . 


The first issue raised by James per- 
tains to errors in estimating visitation 
rates from distant places. For prediction 
purposes, which were our concern, the 
main need is to estimate visits from the 
close distances where most visits origi- 
nate. In contrast, James’s concern is 
that errors in visitation rates from dis- 
tant places affect benefit estimates 
based on the consumer surplus method. 
If benefits of a park are estimated by 
use of constant elasticity demand func- 
tions like those in the first part of our 
1966 article, the yearly benefits are 


i D=DM 
E N:S ma:D2dD. 
D=D; 

The distance to the park from the ith 
area is D; and Dy is the maximum 
distance from which there are visitors. 
The per capita recreation demand func- 
tion is ma;DŻ, where m is value per mile 


and a; reflects the influence of variables 
other than distance. The integral is the 
consumer surplus per capita for the area. 
Total benefits are obtained by multi- 
plying benefits per capita by area popu- 
lation ON and summing over all areas. 

Relative variation in visitation rates, 
which provides the basis for estimating 
the constant elasticity per capita de- 
mand function, is likely to be greater for 
more distant areas than for closer ones 
because visits from distant areas are 
small in absolute terms. Thus, a problem 
associated with visitation rates from dis- 
tant areas is that heteroscedasticity 
may be introduced, undermining the 
theoretical basis for the regression. In a 
regression of per capita visitation rates 
on various independent variables, a 
visitor from a distant center has more 
weight than one. from a near center 
because he is one of a. small number 
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determining the visitation rate for the 
place from which he comes. Thes2 re- 
lated phenomena of heterescedastic:ty 
and unequal weight of visitors effect 
the reliability of the estimated elasticity 
b. In computing park benefits from a 
constant elasticity function, distent 
visitors are of concern because they 
raise statistical reliability problems, 
not because there is a greater bereit 
per visitor from distant locations. 
Alternatively, suppose that distance 

zones are used without imposing a 
functional form. This was the approach 
in the latter part of our article. Then the 
benefits of the park would be estimated 
as 

int jn 

Ka Ni 2 Zi, 

i=l ATH 
where Z; is visitation rate from th2 7th 
zone times the width of the zone times 
the value per mile. The right-aand 
summation gives the value of the 
amount of traveling per capita which 
people in the ¿th zone would be willing 
to do to visit the park, which they do 
not have to do, based on the observa- 
tions of the amount of traveling which 
people from greater distances are ob- 
served to do. These benefits per capita 
are multiplied by population N; to 
obtaiz: benefits of visits from the ‘th 
zone. Total benefits of the park are then 
the sum of the benefits over all distance 
zones. Rearrangement of the expres- 
sion gives 


tu Perici 


> Zs 2 Nj. 


foal jml 
The term 


j-i 


Z 5. N; 
Ze) 
for a particular value of 7 gives the con- 
tribution to total benefits of the visita- 
tion rate from the ith distance zone. 
The visitation rate is weighted by popu- 


lation living closer to the park. As one 
goes to more distant zones, the 
est 
N; 
‘=l 
effect beccmes greater: that is, the more 
distant. tke center, the greater is the 
population weight by which the visita- 
tion rate is multiplied. However, an- 
other effect in considering more distant 
centers is that the visitation rate be- 
comes smaller. Only if the expanding 
N effect exceeds the diminishing Z 
effect will the contribution to total 
benefits become greater as one considers 
more distant centers. 
Consider the 


terms when population is uniformly 
distributed and the width of the distance 
zones is equal for all the zones. Then 
N; equals 2Ilvjw;D; where v; is the 
density of population.! For bench-mark 
purposes, consider how the visitation 
rates would vary if the elasticity with 
respect to distance were —2. This is a 
realistic order of magnitude and happens 
to be the elasticity which implies the 
Z;2Nj; terms approach a finite nonzero 
asymptote. If the absolute value of b 
is less than 2, the contributions to the 
benefit estimate become progressively 
larger; they approach zero if the abso- 
lute value of b is greater than 2. Let 
distance be measured in units of width 
of distance zone, a procedure which 
implies that W=1 and D;=j. Then, 
substituting kD for Z; and QewD; 
for N; into 
Ze 
Zi > N; 
feat 

1 If D} is the distance from the park to the 
middle cf the jth zone, the population living 
either within the jth zone or closer to the park 
is I1(D:+-42)*. The population living closer 
than the jth zone is o,H(D;—}w)*. Subtrac- 
tion gives the result just stated in the text. 


and making use of the fact that 
f ji~ 
H 
ja 
equals i(i—1)/2 leads to the result that 
the contribution of the visitation rate 
from the ith zone when b=—2 is 
Uvk(1—1/2). The expression in paren- 
thesis, 1-1/2, determines the relative 
contribution of the ith zone to estimate 
of park benefits. The value of 1-1/7 
rises gradually from 0.5 for the second 
distance zone toward its asymptotic 
value of 1, A tentative generalization is 


that the contribution of the zones at 


mest of the different distances included 
in an analysis may be of about the same 
order of magnitude. Eventually, the 
elasticity in reality must become zero, 
so that distance zones beyond a maxi- 
mum range will be excluded. 

Now suppose that population is not 
distributed in uniform density. If v 
is the average of population densities 
for all the distance zones included, the 
population nearer to the park than the 
ith zone is 

geinl 
Qe’ Is, KS nl , 


jul 


where EF; is the effect of the excess or 
deficit of population nearer than the 
ith zone because of uneven distribution 
of population. If e; is the percentage 
by which actual population exceeds the 
population that would be observed if 
density in the jth zone were average, 
then? 


Ze 


E: = > et, 


2 The population nearer than the 7th zone 
to the park is 
Jin 

> Zitt: Di. 

iel 
Since » = v'/[1 +0; — vW] and a = 
(v;~v’)/o', the population nearer can be writ- 
ten as 
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Using the new expression for population 
closer to the park to evaluate 

jmi—l ý 

ALNO, 

Jml 
by the same procedure as before, again 
supposing b=—2, we find that the 
contribution to the benefit estimate of 
visitation from the ith zone is 


Consider the effect if there were in the 
third zone a population concentration 
twice as great as elsewhere. Then for 
t=1, 2, 3, the 

Ze 

Z 3 N; 

jml 
term is, as before, Iv’k(1—1/2), but for 
i greater than 3, the term is 


wk(1-—+-—). 
D e 


The visitation rates just beyond the 
third zone have the greatest weight in 
determining total benefit, their weights 
being greater than those of any more 
distant zones that would be included 
even if the park drew visitors from an 
infinite distance. For many parks, a 
nearby metropolitan center dominates 
visitation and would make the counter- 
part to es larger than assumed here. The . 
example suggests that highly important 
zones are those which are just slightly 
more distant from the park than the 
zones containing large population con- 
centrations. Those slightly more distant 
zones give the main indication of how 
much farther visitors from the popula- 
tion concentrations would be willing to 
travel.3 





joist 
Aww 2, (D; Lef 
Zei 
which can be seen to be equivalent to the 
result in the text. 
3 The first line of the three given below is 


H 
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The second issue discussed by James 
is how to value cost per mile. In the 
regressions of our study, distance is a 
proxy for price, implying that the cost 
of a visit is proportional to distance 
traveled. If the distance variable were 
converted to monetary units by multi- 
plang by different values pər mile. the 
resulting demand functions would nave 
the same coefficient for price as for 
distanze. Only the constant term o the 
equation would be affected. Because of 
the difference in constant terms, the 
benefit estimate would be changed, 
but the predicted number of visits would 
be the same, 

In the measure of cost per mile sug- 
gested by James, which we agree is 
preferable in most respects to one-way 
vehicle-operating costs, number of visi- 
tor-days spent at the site is used as a 
divisor to obtain cost per mile per visitor- 
day. An issue is whether visitors who 
stay different numbers of days should be 
lumped together in the same demand 
curve. Since multi-day visitors have a 
different recreation experience from 
one-day visitors, the best procedure 
may be to estimate different demand 
curves for different types of visitors. 
The total demand is then ihe sum of 
these different demands. In the study of 
a facility, explicit consideration cculd 
be given to how much reinemert of 
this type is worthwhile and how much 
distortion is likely if one compromises 


distance zone i. The second line is (1— 1/5), 
allowing comparison of contributions to 
benefit estimate according to distance if pop- 
ulation is evenly distributed mong zones. 
The third line allows comparisors if the popu- 
lation in the third zone is twice as great as in 
all other zones; the first three terms in the 
third line are (1—1/z) and the remaining 
terms are [1 — (1/2) + (6/#%)]: 


by lumping different types of recreation 
experierces together. 

We agree with the third point made 
by James, that the appropriate distance 
in studying recreation demand is out- 
of-the-way distance. Using distance to 
place of residence instead of out-of-the- 
way distance, however, may introduce 
only minor error in visitation prediction, 
because for the majority of visitors the 
two concepts are identical and because 
the tourist traffic which generates out- 
of-the-way distance from a longer trip 
will tend to grow in proportion to the 
population of the tourists’ place of 
residence. 

For estimating benefits of visits for 
which travel is out of the way from a 
longer trip, an alternative to the pro- 
cedure suggested by James is as follows: 
Identify major routes from which diver- 
sion occurs and compute the visitation 
rate by taking the number of tourists 
who were diverted from each route 
dividing by total tourist traffic on the 
route. The different routes provide 
observations from which to estimate 
a relation between proportion diverted 
and out-of-the-way distance. 

The list of refinements needed in 
estimating demand for a recreation 
facility should be extended. In addition 
to effects of competing facilities and 
crowding, mentioned in our 1966 arti- 
cle, effects on quality of the recreation 
experience due to unique features of a 
facility deserve attention. One approach 
is to develop measures of quality as a 
demand shifter, whose effect can be 
estimated by comparing visitation rates 
to different reservoirs. If a functional 
form is to be imposed, experimentation 
with different forms is needed. The cell 
analysis in our article leads to doubt 


1 2 3 4 5 6 7 8 9 10 15 
D 0.50 0.66 0.75 0.86 0.83 0.86 0.87 0.89 0.90 * 6.93 
D 0.50 0.66 1.12 1.04 1.00 0.98 0.97 0.96 0.96 0.96 


about whether the true visit-distance 
relation is consistent with a constant 
elasticity form. Most recreation demand 
estimates have been for public-access 
use, Although land-value increments 
due to the use of private access from 
cottages and homes have been estimated, 
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the further step of estimating private 
access benefits needs to be taken. 
W. E. Boyer 
Louisiana Polytechnic Institute 
AND 
G. S. TOLLEY 
University of Chicago 


THE PRICING OF EGGS: A PROBLEM? 


A large literature has developed 
with respect to the “egg pricing prob- 
lem” [e.g., 1, 2]. However, in most 
cases, a precise definition of a prob- 
lem is not given, and there is a ten- 
dency to jump from an alleged prob- 
lem to proposed solutions without 
demonstrating the existence of a prob- 
lem. l 

Price performance may be mea- 
sured by the average price, by the fre- 
quenc7 of price change, and by the 
magnitude of price changes. Egg 
prices have been alleged to be “too 
low,” to fluctuate “too frequently,” 
and to fluctuate “excessively.” Ob- 
servers, then, usually suggest that the 
source of these problems is the egg 
pricing mechanism, which is based on 
centra. market quotations. This mech- 
anism is thought to be inappropriate 


because central markets no longer ac- . 


count for a large proportion of total 
egg trensactions. 

Two questions may be raised with 
respec: to the allegations. First, are 
they valid, and is there a problem? 
We ague that the evidence is far 
from clear and that much work re- 
mains to be done simply in terms of 
problem definiton. Second, if price 
performance problems do exist, what 
are ths sources? Critics have concen- 
trated on the institutional arrange- 
ment for pricing. In discussing the 


general topic of price performance, 
economists concentrate on economic 
forces and market structure. We briefly 
outline some of these alternate sources 
of “unsatisfactory” prices. In addition, 
this communication ccnsiders some as- 
pects of evaluating pricing mecha- 
nisms, a topic which has received rela- 
tively little treatment by economists. 
With respect to problem definition, 
an examination of data from the New 
York City wholesale market indicates 
that egg prices changed an average of 
66 times per year from 1910 to 1914, 
123 times from 1950 to 1954, and 114 
times from 1960 to 1964, with an av- 
erage of 250 trading days in each 
period. 1 Thus, prices do change more 
frequently now than EU years ago, but 
price changes have been slightly less 
frequent in the 1969s than in the 
1950’s [2, p. 40]. Using daily price 
quotations for large white eggs, we 
computed [2, p. 35] the statistical 
measures shown in Table 1. Currently 
there is much less price variability for 
eggs than there was 50 years ago. 
However, these results must be inter- 
preted within the context of a great 


* A price change is defined as a change 
in the central market price quotation. 
Only one price is quoted daily for each 
egg class on the New York market. Each 
time that the quotation differs from its 
previous level constitutes a price change. 
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Table 1. Statistical measures of prices for large white eggs, 1910-1964 





Average 
Years price 
seen cents p 
1910-1914 35.58 
1950-1954 54.12 
1960-1964 39.07 








Stendard 


Coefficient of 
ceviation variation 
er dozen........ percent 
.34 31.9 
B.89 16.4 
5.87 15.0 





decline in the seasonality of egg pro- 
duction and prices. 

These data do not demonstrate the 
lack of a problem; they do suggest the 
difficulty of defining one. The evi- 
dence indicates, for example, that 
price variability has declined with 
present pricing arrangements, but it is 
still possible to hypothesize that a 
change in pricing mecharisms would 
further reduce price variability. 

If we assume that price perfor- 
mance is unsatisfactory, what are the 
possible sources of the problem? Tra- 
ditional price theory is, of course, one 
source of hypotheses. The average 
level of egg prices, which may be too 
low Com the viewpoint of producers, 
appeers to be related mainly to basic 
economic factors rather than to Che 
pricing mechanism. The demand for 
eggs declined in the 1950’s. There 
have been substantial improvements 
in the technology of production, im- 
plying lower unit costs ard increases 
in supply. 

The frequency of change in ezo- 
nomic factors helps to explain the fre- 
quency of price changes. The magni- 

‘tude of price changes may be related 
to the magnitude of changes in eco- 
nomic factors and to the size of the 
relevant elasticities. Seasonality in 
production and perhaps in the de- 
mand for eggs provides a partial ex- 
planation for the frequency and mag- 
nitude of price changes within a sea- 
son, Holbrook Working has provided 


a model with respect to short-time 
commedity price variations [3]. He 
emphasizes that prices are discovered 
under the influence of expectation by 
traders about economic forces. Thus, 
changing information and perhaps 
changing evaluation of available infor- 
mation may change prices. 

In sum, price theory would seem to 
prov-de a basis for evaluating price 
perfcrrmance. Low prices, large price 
chanzes, or frequent price changes 
may very well be consistent with 
the underlying factors influencing 
prices. Still, much of the criticism is 
based on the alleged inadequacies of 
the egz pricing mechanism. Perhaps 
economists should devote more re- 
search effort to the economics of pric- 
ing arrangements. 

Tke performance of price and of 
pricing mechanisms must be analyzed 
relative to changes in economic forces 
and o the expected roles of price. A 
particular pricing arrangement could 
be appraised, in part, on the basis of 
its economic efficiency in discovering 
prices consistent with existing eco- 
nomi> iorces. However, appraisal of a 
pricing mechanism requires more than 
an analysis of its ability to discover 
market-clearing prices. There are 
questions, for example, of the role of 
prices in allocating the commodity re- 
gionally, in determining future sup- 
plies, and in determining the distribu- 
tion of income. Thus, research on pric- 
ing mechanisms requires an analysis 


both of the “benefits” of the various 
roles price is expected to play under al- 
ternative mechanisms and of the “costs” 
of obtaining these benefits by the use 
of the various mechanisms.? 

To illustrate these points, we might 
hypothesize that the present quotation 
pricing system for eggs is the lowest- 
cost alternative for discovering prices 
but that this system results in price 
changes which are too frequent rela- 


tive to the market-clearing or re- 


* Clearly, the quantification of benefits 
and costs would be difficult. Benefits 
would depend on the roles that prices are 
expected to play, the weights placed on 
the various roles, and an appraisal of how 
well alternate mechanisms ‘achieved these 
roles. Costs would depend on the defini- 
tion and inclusion of both monetary and 
nonmonetary items. While the difficulties 
of evaluation may be great, a method of 
evaluation should be considered. 
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source-allocating roles of prices. If the 
hypothesis is true,- then alternative 
pricing systems (e.g., pricing on the 
basis of a committee decision or by 
formula [2, pp. 57-70]) which will 
provide the benefit of a more stable 
price though at a higher cost are pre- 
sumably available. Without further 
quantification, we could not say which 
‚alternative is best in an economic 
sense. 

This viewpoint can be summarized 
with three questions. Is there an egg 
pricing problem? If so, does it result 
from the present pricing mechanism? 
If it does, how do we evaluate alter- 
nate pricing mechanisms to determine 
a preferred alternative? 

KennetH E. Winc 
University of Maine 
AND 

WiLram G. TOMEK 
Cornell University 
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REGRESSION ANALYSIS WITH A LIMITED DEPENDENT VARIABLE* 


Padberg and others [3, 4, 5, 6] have 
presented models, using simple linear 
regression, to analyze brand preferences. 
This communication comments on the 
applicability of the classical least- 
squares procedures to brand preference 
and to similar models. 


* D. I. Padberg, B. F. Stanton, and an 
unknown reviewer provided helpful com- 
ments. 


There are at least two alternative 
methods of specifying the brand pref- 
erence model [6 or 6], but they have in 
common the simple linear regression 
equation 
a) 
where 

Y; is total brand sales (say, of Brand 


A) as a percentage of total product 
sales, and 


Y; = a + BX; +e, 
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X; is display space devoted to a brand 
(say, Brand A) as a percentage of the 
total product display space. 

The specification of the model kas 
several features of interest to this dis- 
cussion. First, the purchasers may be 
divided into two groups: those with a 
brand preference and those without 
one. Purchasers without a preference 
are assumed to make brand selections 
at random, and hence their purchases 
of a particular brand should vary di- 
rectly with the proportion of shelf space 
devoted to the brand (that is, X;). The 
observed purchases of a brand will 
depend on selections made by preference 
and by random selection. This, in effect, 
is an experiment in which the proportion 
of shelf space devoted a to particular 
brand may be controlled and the re- 
sulting purchases observed.! As a conse- 
quence, the error term of the equation 
has a binomial distribution and the vari- 
ance of the error term varies with X; 
(that is, it is heteroscedastic).? These 
properties have been formally developed 
elsewhere [1]. 

The classical least-squares estimates 
of æ and 8 would be unbiased although 
they would no longer have minimum 
variances. The classical estimators of 
the variance of regression and of the 
variances of the estimated coefficients 
would be biased [2, pp. 238-239], and 
the hypothesis testing procedures based 
on these statistics would be inappro- 


priate. 
Since heteroscedasticity is not un- 
common, several other estimation 


methods have been proposed, including 
Aitken’s generalized least squares. A 
formula for the variances of the esti- 


1This experiment is analogous to sam- 
pling with replacement from a population 
with given proportiors of colored balls. 

2 The variance of e; will be zero when X; i 
zero or 100 percent ard will be at a maximum 
when X; is 50 percent [1, p. 3]. 


mated coefficients is available [8]. For 
the brand preference type of problem, 
Beetle “1, pp. 8-9] proposes a simple 
method for conducting the experiment 
and hexce for estimating a, $, and their - 
variances: Select only two levels of X; 
which represent the assumed minimum 
and maximum of the range of linearity. 
With five “facings” for two brands, the 
minimum space devoted to one brand 
would be 20 percent and the maximum 
80 percent. Let X, be the minimum level 
of shelf space, Y, the observed propor- 
tion of sales of the brand at shelf-space 
level Xi, and T, the number of observa- 
tions used in computing Yi,’ and let 
Xə Y» and T, be the corresponding 
values at the maximum of the range of 
X; Then the appropriate computa- 
tional formulas are 


a F, = Yi a FAE: — Xi ¥2 
GE ee A “TOETA 
and var rÊ) = 


(f2—1)(¥i— Y) + (71-1) (¥2— Fi 
(T:—1)(P2—-1)(X2—X))* 


The estimates of œ and 8 are asymptoti- 
cally normal [1, p. 5], and it follows that 
an approximate test statistic for a 
hypothesis about 6 is 
z= os 
var (8) ° 

The number of observations should be 
large for the approximation to hold. 

A second feature of the model is that 
it represents a case in which the depen- 
dent variable is constrained within a 
certain range (zero to 100, inclusive). 
Thus, the method of least squares also 
may give biased estimates of o and £. 
Goldberger says, “The classical regres- 
sion model appears to be inappropriate 
when the range of variation of the 





3 Y, acd F: are in effect averages based on ~ 
replications of the levels of E: and X3 in the 
experiment. 


regressand is inherently bounded and 
there is a concentration of the regres- 
sand at its bound” [2, p. 252]. Biased 
estimates of a and ĝ are obtained if F 
is bounded and the observations are 
concentrated at the bound. If Y has 
a bound, then the disturbances also have 
a bound. With a concentration of the 
observations at the bound, the assump- 
tion that the expected value of the dis- 
turbances is zero may not be true. The 
usual application of least squares mini- 
mizes the sum of squared vertical devia- 
tions and forces the sum of deviations 
to be zero. Thus, the estimate of a may 
be too large and the estimate of 8 may 
be too small, 

The question of bounded and con- 
centrated Y; probably is not an impor- 
tant one in the cases examined by Pad- 
berg. The values of X; are, perhaps, not 
less than 20 percent, which implies that 
the observed Y;’s are not zero, that is, 
are not concentrated at the bound. This 
would be one of many examples in which 
the dependent variable is implicitly 
restricted but the restriction is of little 
or no consequence. However, we should 
be aware of the potential bias in using 
least squares with a bounded and con- 
centrated dependent variable. There are 
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various methods of dealing with this 
problem, including the probit, Gompit, 
and Tobit models [2, pp. 250-255; 8]. 

A third question is whether logic 
may suggest constraints on one or more 
of the parameters. For example, theory 
may require that a equal zero, in which 
ease the regression should be forced 
through the origin [7, p. 155]. One might 
argue for this approach in Padberg’s 
model, since F; must be zero if X; is 
zero. However, two brands must be 
displayed for the analysis to be meaning- 
ful [6, p. 727]; that is, X;=0 is not 
meaningful. As a consequence, a linear 
projection of the line to the Y-axis may 
give a positive & even though consumers 
cannot purchase the brand if it is not 
displayed. The researcher should build 
in the constraints implied by the theory, 
but he must be careful that the theory 
really requires the constraints. 

In sum, researchers should remind 
themselves from time to time that 
statistical inference proceeds from the 
assumption of a correctly specified 
model, and we must ask whether classi- 
cal least squares is the appropriate esti- 
mation method for the problem at hand. 

Wirum G. TOMEK 
Cornell University 
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THE EFFECT OF ECONOMIC STATUS AND TRADITIONAL CULTURE 
UPON ECONOMIC BEHAVIOR: AN OPTIMISTIC COMMENT? 


It has been an impcrtant general 
hypothesis in the development litera- 
ture that traditional culture often im- 
plies low mobility and reluctance of 
people to change their economic be- 
havior when offered a more profitable 
alternative. Kindleberger said, “A 
number of economists consider that a 
primary distinction between devel- 
oped and underdeveloped economies 
lies in the efficacy of their price sys- 
tems” [6, p. 99], and Schultz noted 
that “Indian economists have been 
` especially fond of the refrain that 
prices do not matter” [8, p. 32]. 

This hypothesis has affected both 
polizy decisions and our way of think- 
ing about economic development. It 
directs attention away from manipu- 
lating economic variables in such 
a way as to produce short-run behav- 
ior favorable to development, and to- 
ward attempting to change basic ele- 
ments of culture, a method which can 
work only slowly. 

Schultz has recently presented a 
fresh and attractive point of view. He 
attacked the “insensitivity-to-econom- 
ic-incentives” approach, not by di- 
rectly asserting that tradi-ional culture 
does not affect the willingness of 
underdeveloped peoples to alter their 
economic behavior, but rather by ar- 
guing that economic stimuli do indeed 
affect traditional peoples, and to an 
extent that we need not ettend to cul- 
tural variables. 


Despite all that has been written to 
show that farmers in pcor commu- 


° I am grateful to Professors Theodore 
W. Schultz and Marvin Frankel for care- 
ful reading and helpful comments, and 
to Professor Harold Guthrie for useful 
discussion. 


rites are subject to all manner of 
cultural restraints that make them 
unresponsive to nermal economic 
incentives in accepting a new agri- 
cultural factor, studies of the ob- 
served lags in the acceptance of 
particular new agricultural factors 
shcw that these lags are explained 
satsfactorily by profitability [and 
that poor farmers are sensitive to 
ee j . . . Since differences in 
prcfitability are a strong explanatory 
variable, it is not necessary to ap- 

Feel to differences in personality, 

education and social environment 

[7, p. 164]. 

This view is more optimistic than 
the “insensitivity” approach, because 
it saggests that farmers in underdevel- 
oped countries-who are a crucial 
bottleneck in the development of 
maay countries and the persons most 
likely to be restrained by tradition— 
can be motivated to change their eco- 
nomic behavior in the short run. 

I wish to offer a different point of 
view, which is even more optimistic 
thaa Schultz's. It has two parts. (1) 
Otker things being equal, traditional 
culture may indeed mean a smaller 
area of discretion for people in under- 
devzloped countries, and a lower sen- 
sitivity to economic incentive. (2) 
Other things being equal, the poorer 
man, the more responsive he is to eco- 
nomic incentives, and the more will- 
ing he is to give up leisure and to 
break with traditional ways; that is, 
there is an inverse relationship be- 
twe2n a person’s economic status and 
his ‘willingness to do what he does not 
“like” to do. The second part of the 
hypothesis is actually equivalent to a 
hypothesis of diminishing marginal 
utility of money. 

Now follows some evidence that 
this point of view fits the facts. 


i 


1. Schultz cites (a) Krishna’s find- 
ing that “the supply responses of 
farmers in the Punjab during the 
twenties and thirties [to changes in 
structural conditions] indicates that 
the lag in adjustment in producing 
cotton was about the same as it has 
been for cotton farmers in the United 
States” [7, p. 50], and (b) findings 
of Venkataramanan, Krishna, and Fal- 
con of “impressively large” coeff- 
cients of adjustment to price changes, 
and especially Krishna’s estimate, 
which “is not very different from that 
estimated in the United States” [8, pp. 
32-33]. Schultz uses these findings to 
support his hypothesis that there is no 
a priori reason to believe that sensitiv- 
ity and speed of adjustment are lower 
in underdeveloped countries than in 
developed countries. Of course, 
Schultz does not rule out differences in 
particular comparisons, but he sees no 
bias toward slower adjustment in tra- 
ditional cultures. 

High rates of adjustment in under- 
developed countries are in accord 
with my hypothesis, too, though they 
do not distinguish it from Schultz’s 
point of view. I believe that the rate 
of adjustment in India is equal to that 
in the United States, because the 
higher ceteris paribus price sensitivity 
in India offsets the traditional culture 
which presses in the other direction. 
Schultz, however, tends to disregard 
cultural eects. 

2. Kindleberger [6, p. 4] plotted 
hours of work in manufacturing per 
week against income per capita in 11 
countries. The inverse relationship is 
startling in its almost perfect log-lin- 
earity. In poor countries, factory work- 
ers work longer hours than in rich 
countries. (Similarly, the work week 
has declined sharply in the United 
States as per capita income has risen 
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from the late nineteenth century.) On 
its face, this is evidence for the second 
part of my hypothesis. And if tradi- 
tional culture reduces work time, Kin- 
dleberger’s evidence becomes even 
stronger for the second part of the 
hypothesis. 

3. In the United States, Glaser and 
Rice [2] find that there is an inverse 
relationship between employment (a 
reasonable proxy for income) and 
rates of property crime in the period 
1930-1956. This finding supports my 
hypothesis. This time-series finding 
holds culture relatively constant.t 

4. The data on moonlighting sug- 
gests that, other things being equal, 
relative economic status is important 
in explaining peoples choices be- 
tween leisure and money [3, 4]: 

a) Men with working wives 
moonlight less. A working wife is an 
important economic asset; the man 
whose wife works is richer than the 
man whose wife does not, and hence 
he works less, 

b) Men with “disorderly work - 
histories” moonlight more. A man with 
little job security has poorer prospects 
in present-value terms than the man 
whose job is secure, and hence he 
works more. 

c) Moonlighting is positively re- 
lated to number of children. It is 
probable that the more children a man 
has, the lower the value of his physi- 
cal assets at any given moment. 
Hence, the more children a man has, 


* Sociologists have long believed that 
the evidence on the income-crime rela- 
tionship was in the other direction. The 
argument here focuses on less-developed 
countries even though this evidence is 
from the experience of developed coun- 
tries. The hypothesis put forth here is 
intended to be universal, however, ap- 
plying to all peoples everywhere. 
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the more leisure he can be expected to 
trade for money. 

d) Even subjective poverty leads 
a man to work more. Wilensky [10] 
found that men who feel less well off 
than their parents are more likely to 
moonlight. 

Taken together, the moonlighting 
data support the view (at the poorer 
a man is, the more sensitive he is to 
economic opportunity. 

5. The higher the economic status 
of college students in sororities at 
Berkeley, the lower their “achieve- 
merit orientation,” as measurec by 
such variables as high grades and in- 
tention of working after graduation. 
Woz-king for high grades in school can 
be interpreted as giving up leisure to 
increase later income [9]. 

6. As to the possible effects of cul- 
ture on economic behavior, the social 
anthropologists and rural sociologists 
have documented in depth the great 
influence of noneconomic aspects of 
culture on economic behavior, {1, pp. 
28-29; 5, Chap. 22]; the costly rever- 
ence for cows in India is a strikinz ex- 
ample. But culture constrains eco- 
nomic choices in the more-develsped 
countries, too: the Amish, for exam- 
ple, farm with horses in central Illi- 
nois in 1968, and Israelis do not raise 
pigs even though it would be profit- 
able for them to do so. 

This short array of evidence cer- 
tainly does not constitute an over- 
whelming showing for either element 
of the hypothesis, though in the ab- 
sence of evidence to the contrary it 
does constitute a prima facie case. 
Nor have I asserted anything about 
the absolute strengths of the economic 


and noneconomic cultural , forces. 
Rather, I argue only that neither is un- 
important relative to the other. Fur- 
thermore, this nonexperimental data 
cannot prove the basic hypothesis, be- 
cause of the breaches of ceteris pari- 
bus on every hand; culture and eco- 
nomic status are clearly collinear in 
nature. Neverthless, the data at least 
appear consistent with the hypothesis 
without requiring much auxiliary ex- 
planation. 

This hypothesis is more optimistic 
than Schultz’s because, while promis- 
ing the same results from price incen- 
tives in the short run, it promises even 
greater results for the future if the un- 
derveloped countries remain poorer 
than the United States and if modifi- 
cations in traditional culture are also 
made. In other words, this hypothesis 
offers the possibility of future devel- 
opment gains from cultural change 
which Schultz does not offer, while 
promising higher present results from 
economic incentives than the “insensi- 
tivity” hypothesis. 

A metaphor characterizes the three 
points of view. The “insensitivity” 
view sees the underdeveloped-country 
man walking slowly to get an eco- 
nomic reward. Schultz and I both see 
him running to get the reward at a 
speec not necessarily slower than that 
of the developed-country man. But I 
see a weight dragging on the coat-tails 
of tke underdeveloped-country man, 
and I essert that if this weight were 
removed he would run faster than the 
developed-ccuntry man to claim the 
reward because he is hungrier. 

Joran L. Simon 
University of Illinois 
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Applebaum, William, and Ray A. Goldberg, Brand Strategy in United States 
Food Marketing, Boston, Harvard University, 1967, vii + 86 pp. ($2.00) 


The first section of this book develops a rather long-run perspective of the 
evolution of the “battle of the brands.” The basis of this battle is the conflict 
between large food manufacturers with highly advertised brands and the lower- 
priced copies of these products czrrying the brands of distributors such as food ` 
chains or group wholesalers. This section presents no new data, but does an 
excellent job of surveyirg available published material and developing what 
time-series and cross-sectional camparisons the data will support. The major 
data sources surveyed include a 1930 study by the Federal Trade Commission, 
a 1955 study by the Bureau of Economic and Business Research of the Univer- 
sity of Illinois, a study of food marketing by the Federal Trade Commission, 
published in 1960, and the report of the National Commission on Food Market- 
ing, published in 1966. Ey and large, the published data were taken in context. 
The comparisons and inferences seem to reflect the major propositions which 
can be supported by available data. 

The conclusions of this section include the following: (1) The “battle of the 
brands” has not impaired the health of the food industry. (2) Private-label dis- 
tribution has increased in absolute sales dollars and relative to national brands 
since 1930, although national brands may have made comebacks since 1960. 
(3) Distributors have strong business reasons for carrying private brands, in- 
cluding consumer loyalty and profit. (4) Distributors are likely to increase their 
private-brand activities in the future. (5) Distributor brands are not all profit- 
able. (6) Consumers benefit from the “battle of the brands.” (7) Manufactur- 
ers will continue to emphasize product differentiation. 

The section entitled “Dynamic Brand Strategies” presents new data in sub- 
stantially greater detail concerning gross and net profits and selling price of dis- 
tributor brands and their competing manufacturer brands. Data presented ap- 


452 


Reviews / 453 


parently represent the behavior of six retail food chains in three products: white 
bread, frozen orange concentrate, and margarine. This analysis places heavy 
emphasis on comparisons of net margins between private-label and manu- 
facturers’ branded products. 

Conclusions drawn as a result of this analysis include the following: (1) 
Food retailers will continue to carry private labels in order to be competitive 
with private labels of competing food retailers, to provide a low-cost image, 
and to maintain price pressure on national brand manufacturers—despite con- 
siderations of profitability. (2) The “production pressure” stimulated by excess 
capacity and widespread technical know-how stimulates private-label programs. 
(3) The private-label mechanism enables the small food manufacturer to have 
access 0 a mass market with a minimum selling cost. (4) The rise of the U.S. 
standard of living, the unique wants of the many segments of our population, 
and the imagination and innovation of U. S. food processors suggest that manu- 
facture brands will continue to be the dominant force in the grocery prod- 
ucts industry.. {5) Each firm in the U. S. processing system has the choice of 
satisfying a consumer’s product or service need or using price as a main competi- 
tive weapon. If a firm cannot succeed in either of these broad alternative strate- 
gies, it will no longer be a part of the food industry. 

These conclusions seem in general to reflect accurately the strategies and 
realities of private-label distribution. I would like to take exception, however, 
to the implication that direct product profit is not an important motivatior for 
firms considering or engaging in private-label programs. Data presented seem a 
little too fragile to support a strong case either way, partly because a specific 
problem seems to be present in the data for white bread. The suggestion is 
made [p. 79] that the bread operations “show excellent manufacturing prof- 
its” while the data on net margins to the retailer suggest lower net profits than 
manufacturers’ branded products. Where private-label distribution and vertical 
integration into physical processing functions are part of the same operation, it 
is only an arbitrary choice of transfer price that would make one profitable and 
the other unprofitable. 

I also have great difficulty working up enthusiasm for retail net profit mar- 
gins as an analytical device. My experience has indicated that net margins on 
individual items within the operations of the retail food stores are extremely dif- 
ficult tc: develop. Allocation of retailing costs among the thousands of items re- 
quiring different amounts of processing and moving at substantially different 
rates is a formidable task. Furthermore, allocations of cost between private-la- 
bel and manufacturer-brand products is complicated by the different responsi- 
bility the retailer takes in the case of each class of products. 

Perhaps the most important aspect of the private-label phenomenon is that it 
represents a “price competitive” influence—created by action and initiative of 
the oligopoly core of food distributors. This is a strange animal which roams the 
plains freely, but cannot be found in the industrial organization zoo. Many im- 
plications flow from it, including a possible explanation why performance in the 
food distribution industry is better than the structural features might lead one 
to expect. Although some remarks in this work hint at this point, it is certainly 
not developed. 
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The primary contribution of this small paperback grows from the application 
of careful and scholarly work to a very timely and important subject. Its short- 
comings result largely from the necessity of drawing conclusions from peril- 
ously thin data and a failure to identify the public welfare implications of struc- 
tures and strategies discussed. 

DantEL I. PADBERG 
Cornell University 


Banner, Paul H., ed., The Issue of Public Ccsts in Competitive Transportation 
Rate Making, Washington, Southern Railway System, vi + 99 pp. ($3.50) 


Davidson, Jack R., and Howard W. Ottoson, 2ds., Transportation Problems and 
Policies of the Trans-Missouri West, Lincaln, University of Nebraska Press, 
1968, xii + 377 pp. ($7.95) 


The past decade has witnessed significant change in agricultural transporta- 
tion. Structural relationships in railroad rate systems that had persisted long 
enough to have attained a measvre of traditicrial status have been substantially 
altered. New levels of public investment in highways and inland waterways, 
along with technological improvements in va-ious modes of transport, have in- 
tensified intermodal competition and, in tura, intensified public policy issues 
related to regulation of competition between modes. 

In many respects, both the consequences for agricultural shippers of new di- 
mensions in intermodal competition in transportation and the unresolved regu- 
latory policy issues dealing with intermodal competition were brought into 
sharp focus in the much publicized Southern Grain Rates case in 1962-63 
(Grain in Multiple Car Shipments—River Crossings to the South, I & S Docket 
No. 7656). 

Each of the two books included in this review relates to developments in the 
economics of transport or to public policy issues in transportation which were 
forced into more conscious general recognition in the above case. However, be- 
yond dealing with problems in transportation whose current intensity of interest 
have a somewhat common origin, the two books have little in common. 

Transportation Problems and Policies in the Trans-Missouri West contains 15 
essays on agricultural transportation. In some cases, particular attention is given 
to problems of the 17 western states, but mae generally, discussion applies to 
agricultural transportation problems througho.1t the United States. 

The contributors combine training and professional experience in the eco- 
nomics of agriculture and in the economics o" transportation. Various combina- 
tions of training in those specialized branche: of economics are apparent in the 
essays. Problems and policy issues are approached primarily from the vantage 
point of the transportation economist in some of the essays and primarily from 
that of the agricultural economist in others. 

Differences in points of view on particula- issues occur throughout. For ex- ' 
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ample, contributors support different views regarding the status and prospects 
for vigorous competition among transportation agencies, the degree to which 
mergers and consolidations should be encouraged or even permitted, and the 
nature and extent of regulation desirable for various modes of transport. Trans- 
portation economists and agricultural economists are not polarized on contro- 
versial issues. Greater differences in viewpoint occur among contributors whose 
training is primarily transportation economics. Divergent views are strongly 
presented and provide strength and vigor, not weakness, in the series of essays. 

Despite the unifying theme of agricultural transportation, this is not a highly 
cohesive set of essays. The range of transportation problems treated is very 
broad. There is little uniformity between topics in breadth of treatment or in 
temporal focus. Various essays tend to be more self-contained than interrelated. 
That perhaps is to be expected since the area of economic interrelationships be- ` 
tween agriculture and the transportation system that serves it has not received 
extensive attention from either specialty in the past. No unifying body of refer- 
ences was available for guidance in selecting and developing of topics. Their 
individuality does not detract from the thoroughness and depth of insights con- 
tained in many of the essays, however. 

In tke final essay, Davidson and Ottoson have related topics discussed in ear- _ 
lier essays to. potential for productive research on transportation problems. 
Theirs is well done. In an introductory statement the editors also have indicated 
a general awareness in the western states of a need for more insight into agri- 
cultural transportation problems. A realization of even a portion of the research 
suggested in the final essay would go far toward developing more thorough in- 
sights. 

This is a significant book because it is an important step in exploring the in- 
terrelationships between the economics of agriculture and the economics of the 
transpcrt system. It will provide a significant reference for many, particularly 
those concerned with public policy issues in agriculture and in transportation. 

The Issue of Public, Costs in Competitive Transportation Rate Making dis- 
cusses conceptual and practical problems in determining and ellocating public 
costs to barge transportation. 

The Transportation Act of 1940 in a statement of national transportation pol- 
icy declared the preservation of the inherent advantages of various modes as an 
objective of regulatory policy. The Interstate Commerce Commission in cases 
concerning intermodal competition has attempted to protect the inherent cost 
advantage of the low-cost carrier. In the Southern Grain Rates case (I & S 
Docket 7656) Southern Railway interests contended that relevant barge lines 
would not have an inherent cost advantage if barge costs included costs of 
public investments in navigation improvements and expenses of waterway 
maintenance. 

The Commission rejected the use of public costs in determining inherent ad- 
vantage, in part on procedural grounds, but buttressed its decision by stating 
practical difficulties of determining the amount of such costs. In the procedural 
issue the Commission said, “It is inconceivable that the Congress intended this 
Commission to exercise any veto power over its programs of inland waterway 


456 / Reviews 


improvement. Such a veto power, however, necessarily would be exercised 
whenever this Commission considered ‘public costs” in evaluating in intermo- 
dal competitive rate cases the inherent advartages asserted by barge lines” 
[pp. 86-87]. 

On practical problems of public cost determination, the Commission said, 
“Even if the policy of Congress were not so well settled, it would be impossible 
for the Commission, as a practical matter, to allocate public costs among the 
multipurpose objectives of river and harbor improvements, not to mention the 
impossibility of assigning a fair share of ‘public costs’ so allocated to the cost 
structure of a particular carrier or group of carriers. . . . Such allocations are 
necessarily arbitrary” [p. 371. 

Southern Railway interests concluded, following the statement of the Com- 
mission’s position, that the major problem in admitting public costs in evidence 
was the difficulty in adducing public costs rather than the procedural question. 
Representatives of the Southern Railway contended that such costs could be 
computed with reasonable accuracy and subsequently undertook a project to 
‘prove the feasibility of ccmputing public costs. This book is a report on that 
project. : 

There are three principal participants in Scuthern’s study: (1) Professors 
William J. Baumol and Edward J. Kane of Mathematica, Inc., and Princeton 
University, who were given the task of evaluting conceptual problems concern- 
ing costs to be included and procedures for treating costs of public investment; 
(2) Ernst and Emst, a public accounting firm, which was employed to deter- 
mine and process detailed costs from one waterway section, a 195-mile section 
of the Mississippi River from the mouth of the Ohio River to the mouth of the 
Missouri River; (3) R. L. Banks and Associates, who reviewed all publications, 
annual reports, and pertinent previous studies end also were assigned the task 
of expressing waterway investments and certain maintenance expenses in an- 
nual costs. 

Professors Baumol and Kane are straightforward and incisive in setting forth 
problems of cost allocation where outputs are produced jointly or in common. 
Also considered are problems of determining depreciation rates on capital in- 
vestments and imputed interest rates on public investments, and ascertaining 
contributions of state and local units to construction and maintenance of water- 
way navigational aids. 

For the most part the study is thorough and objective in evaluating informa- 
tion brought to bear on the problem. Inadequacies of available data and sub- 
stantial areas of estimation and arbitrary allocation are recognized. The study 
does not solve the many knotty problems involved in assessment of costs and 
benefits of multipurpose public investments. It does detail and evaluate best 
available procedures. Recognizing limitations of costing techniques, Kane and 
Baumol defend the inclusion of best available estimates when waterway costs 
are relevant, stating that “though it is often forgotten, zero is no less arbitrary 
than eny other” [p. 9]. 

Economists involved in evaluating costs and benefits of public investments of 
any type will find that time spent acquainting themselves with this study is 
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worthwhile. It is not a partisan presentation of a point of view but an objective 
approach to a very difficult analytical problem. 
ORLO SORENSON 
Kansas State University 


Galbraith, John Kenneth, The New Industrial State, Boston, Houghton Mifflin 
Company, 1967, xi + 412 pp. ($6.95) 


Any book written by John Kenneth Galbraith is an unusual event. This is true 
not becéuse his writings are rare for he is a-prolific writer but rather because his 
are not ordinary books. They may not always represent substantial additions to 
knowledge, but they always represent a new way of looking at our society. 
They may not always be tightly organized, but they do present the observations 
of an experienced and discerning eye. It is also an unusual event because of the 
audience which is automatically commanded by Mr. Galbraith. His writings 
must be taken seriously because of the number of eyes that view his every 
word. l 

In view of the above it becomes crucial that a reviewer adopt identifiable 
criteria for an evaluation. He need not make such criteria explicit to others, but 
he must have such criteria or he will be at a complete, loss in commenting on 
such a book. Should it be judged as serious work in new economic theory? If so, 
existence or paucity of researchable hypotheses would be a criterion for judg- 
ment. Should it be judged as a descriptive commentary on the present-day 
economy? If so, factual accuracy becomes important. Should it be judged in 
terms o= political impact? If yes, the implication in terms of the distribution of 
political power becomes relevant. Very different judgments would be rendered 
on the book under review depending upon the criteria adopted. It is the opin- 
ion of this reviewer that the verdict on this book as a contribution to economic 
thought will be different from the verdict on either American Capitalism: The 
Concept of Countervailing Power or The Affluent Society. 

We examine the economic system which Galbraith believes underlies the op- 
eration of a limited number of large corporations which produce a large share 
of private sector output. 

L The requirements of modem industry result in elaborate planning. These 
requirements consist of sophisticated decision making, large capital needs, com- 
plex technology, and capital commitment over long periods. 

2. “Flanning” as used in this context refers to the process of bringing within 
the control of these firms the major uncertainties that afflict traditional firms in a 
competitive economy. These include final product demand, product and factor 
prices, the supply of labor and raw materials, and the impact of new technol- 
ogy. 
ei Tae planning process is conducted by the “technostructure.” This group 
consists of all those within an organization who “bring specialized knowledge, 
talent cr experience to group decision making.” The technostructure represents 
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the guiding intelligence of the industry and serves as a replacement for the tra- 
diticnal entrepreneur. 

What are characteristics of the “modern” es contrasted to the “traditional” 
industrial firm? The following are examples: 

1. The technostructure does not look askence at big government. It tends to 
be allied closely with it and was not enthusiastic about Mr. Goldwater, who 
talked as though he intended to reduce the size of the government. 

2. The modern industrial firm does not take consumer wants as given. It cre- 
ates the demand for the product it desires to create and sell. (Incidentally, 
there seems to be some circular reasoning b7 Galbraith on this point.) The ad- 
vertising industry is considered by Galbraith to be very necessary to the proper 
functioning of the industrial state. Consumer sovereignty is denied. 

3. Profit maximization is “out”; sales enkancement is “in.” Galbraith holds 
that the objectives of the technostructure are better met by sales enhancement 
than by profit maximization, which might b> good for stockholders, but stock- 
holders don’t count because they are literally without influence. 

4. Galbraith reserves Lis most sarcastic comments for economists’ traditional 
treatment of the role of price. He believes that price is now largely under con- 
trol of the industrial organization and that its role as an incentive is very differ- 
ent from that given to price in most econon-ic writing.1 We will return to this 
point later in the review. 

In the final pages of the book Galbraith evaluates the performance of the in- 
dustrial system. He concludes that its main weakness is in the composition of its 
output. He believes that the “non-market” goods which add to livability tend to 
be in short supply. This comes directly from his “affluent society,” but the im- 
plications do not end here, of course. The industrial state is viewed with respect 
to its influence on unions, the scientific estate, education, and the State. The 
book, therefore, is sweeping in its scope in addition to its pretentions of depth 
relative to economic theory. 

Galbraith provides a new description of Oe society in which we live. His ob- 
servations of the impact of the large indust-ies on the various aspects of our 
society are not at this point common knowledge, although if his book sales are 
any indication they probably soon will be. There is much in this description 
that is valuable. His is a discerning eye, and his is a brilliant pen. Yet there is 
danger even in his description. One is not sure of the underlying conceptual 
framework. As a consequence, one cannot be sure of what is useful knowledge, 
even though the reading is certainly most interesting. To the extent that the 
underlying conceptual frameworx and belief >f “what is” is unacceptable or in- 
accurate, the resulting normative implications would obviously be unacceptable. 
For example, Galbraith’s conclusions that our present antitrust policy makes lit- 
tle sense are acceptable only if cne accepts his “imperatives” regarding needed 
scale to achieve the advantages of modern <echnology. Many other examples 


1 To illustrate his points bont economists’ trectment of price, Galbraith cites Dorf- 
man’s The Price System and Samuelson’s Economics, 6th edition. The implication 
seems to be that if these Harvard men cannot do any better than they have regarding 
the role of price, there is surely nc hope for the rest cf the profession in their treat- 
ment of the same subject. 
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rational reallocation of resources would equate the land/labor ratios among the 
size-groups—that is, shift underemployed labor from small farms onto under- 
utilized land on large farms. 

Data, of course, is a difficulty in the studies. Capital data by farm size-group 
are given only in the Peru study (and in case studies in some of the other re- 
ports). Production data by size-group are not given in some of the studies. The 
Brazilian report, for example, does not give production but relies on the pre- 
centage of total farm area cultivated as an indicator to show that small farms 
use their land more intensively than large. Unfortunately, this approach is 
biased against the large farms, since, as farm size increases, the product mix 
shifts toward cattle grazing on natural pasture. Thus, as farm size increases, 
output per hectare does not fall as rapidly as percentage of area cultivated 
would imply. 

If the major strength of the studies is to show that land and labor are misallo- 
cated within agriculture, the major weakness is that the studies do not take land 
quality into account. Do large farms have low output per hectare simply be- 
cause their land quality is below average? Only the Colombia study presents 
comprehensive data on the value of land by farm size. It is interesting that if 
one examines output per land value (although the authors did not use their data 
in this way), the large farms do not appear to be performing so badly as in an 
analysis of output per land area; still, their performance is below average. 

Of course, even land value is an unsatisfactory index of land quality and 
market proximity. The Brazilian study asserts that large tracts of land are in a 
thin market, different from the market for small plots. Prices are higher, for 
land of identical quality, in the small-plot market. 

Another area in which the CIDA analysis could have been improved is the 
theoretical basis for misallocation of resources caused by land tenure. The stud- 
ies do refer to noneconomic motivation of large owners (the holding of land for 
prestige). CIDA also refers to land speculation—the large owner may hold land 
as a portfolio asset in the face of inflation, without running the risks involved in 
using land as a productive factor. However, two other considerations also seem 
important. First, factor prices vary among size-groups because of market imper- 
fections. The small farm has abundant labor with a preference for work on the 
family farm. The large owner must pay the “market” wage for labor, has rela- 
tively abundant land, and produces for profit, whereas the family farm could 
produce without regard to “profit” in order to meet its needs. (The works of 
Chayanov and Georgescu-Roegen are informative in this regard.) 

Another factor-price distortion is in the capital market; as the CIDA studies 
point out, credit is more readily available to large farms than to small. Thus, 
even if a large farm is “modern” rather than traditional, it may be inefficient 
from the viewpoint of the economy as a whole. The large “modern” farm may 
produce with improper factor combinations—too much capital and too little 
labor, in view of the real costs of these factors to the economy. (This distortion 
is mentioned with regard to Chile and the Peruvian coast.) 

A second theoretical consideration is the explanations which monopoly theory 
provides. A large farm may exert monopsony influence on the local labor mar- 
ket. To do so, the farm owner will buy land and hold much of it idle to prevent 
labor from having alternative sources of employment. 
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The CIDA studies contain valuable information on labor conditions, income 
distribution (especially the Chilean study), end general performance of agricul- 
ture. One general weakness with the studies would seem to be an excessive 
amount of space devoted to case studies, too few of which are given to per- 
mit generalization. i 

For historical and current information on land reform and colonization, the 
CIDA studies are rich sources. Finally, some of the studies contain cursory cal- 
culations which show the size cf the land redistributions necessary to provide 
landless workers and small-farm families w:th sufficient land to be fully em- 
ployed. These calculations show, on the one hand, the smallness of the efforts to 
date, and, on the other, the implicit gains in agricultural production that one 
might expect from Jand reform. 

Wa R. CLINE 
Princeton University 


Stakman, E. C., Richard Bradfield, and Faul C. Mangelsdorf, Campaigns 
Against Hunger, Cambridge, Harvard University Press, 1967, xvi + 328 pp. 
($7.50) 


This volume is a straightforward, simply written account by a highly quali- 
fied American agricultural assistance team spcnsored by the Rockefeller Foun- 
dation. As the book makes clear, the Foundetion has played an important role 
since the early 1940’s in triggering a food production revolution in Mexico and 
other countries. The three authors—E. C. Stakman, professor emeritus of plant 
pathology at the University of Minnesota; Richard Bradfield, professor emeritus 
of soil science at Cornell University; and Paul ©. Mangelsdorf, professor of nat- 
ural history and director of the Botanical Muzeum at Harvard University—were - 
sent to Mexico by the Foundation in 1941 to appraise the needs and prospects 
for development of Mexican agriculture. 

Written at the request of the Rockefeller Foundation, the book describes the 
initial efforts and findings of the 1941 survey; it traces the subsequent remark- 
able Jevelopment in Mexican agriculture and the extension of the rural devel- 
opment effort to other nations. Finally, the authors set forth their conclusions as 
to the problems and pitfalls, as well as the procedures, attitudes, and skills, es- 
sential to agricultural development around the globe. 

The central theme of the book is that the Fockefeller Foundation has for the 
past quarter of a century staffed, financed, and directed a highly successful in- 
ternational program of rural assistance and development. If the book has any 
significant weakness, it may stem from the impression it gives that the Rockefel- 
ler program was carried out in & nearly perfect manner and that little else of 
importance has happened on the rural development front since 1941 as a result 
of other efforts—public or private. 

But in fairness to the authors, it should be asted that they make no claim to 
assessing anything other than the Rockefeller essistance program and the lessons 
which they and their fellow scientists have learned from that experience. They 
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tell their story and outline their conclusions with compelling enthusiasm and in- 
tense conyiction. They leave little doubt that the campaign against human 
hunger is of the highest priority and that it will take the best in human commit- 
ment, motivation, intelligence, and applied science to win that campaign. 
Anyone interested in the enormously challenging problems involved in the ef- 
fort of the developed countries to assist the poorer people of the globe will find 
this book to be a well-informed, stimulating, and helpful source. The authors’ 
conclusions as to the importance of basic education and self-help orientation in 
the developing countries, and the necessity of long-term, coordinated, soundly 
motivated assistance efforts by the richer countries, are well stated. 
“Concentration and continuity of effort by competent, long-term personnel 
are essential,” the authors contend, and this conviction is repeatedly empha- 
sized throughout the book. 
I would especially commend the final chapter to every person concerned with 
improving international assistance programs. 
GEORGE McGovern 
United States Senate 
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CHANGE OF EDITORSHIP OF AJAE 


Starting with the February 1969 issue, the new editorial staff of the American 
Journal of Agricultural Economics will be as follows: 
Editor—Varden Fuller 
Associate Editor—Harold O. Carter . 
Book Review Editor—Allen B. Paul 
New submissions of manuscripts should now be sent to Varden Fuller, Depart- 


ment of Agricultural Economics, University of California, Berkeley, California 
94720. 


ANNUAL MEETING 
AMERICAN AGRICULTURAL ECONOMICS ASSOCIATION AND 
WESTERN AGRICULTURAL ECONOMIC ASSOCIATION 


Aucusr 18-21, Montana STATE UNIVERSITY 
BOZEMAN, MONTANA 


Preliminary Program 
Sunday, August 18 


9:00 am. Executive Committee Meeting 
10:00 am. Registration 
12:30 pm. Lunch 

4:00 p.m. Student Section: Reception, announcements, drawing 
6:00 p.m. Student Section: Buffet supper 

7:00 p.m. Reception: Members, families, students, and guests 


Monday, August 19 


8:00 a.m. Student Section: First round of preliminary debates 
9:00 a.m. Welcome: Leon H. Jounson, President, Montana State University 
GENERAL SESSION: Economic Policy 
Rosert MUNDELL, University of Chicago, Currency Revalua- 
tion and Trade Policy 
Kant A. Fox, Iowa State University, Agricultural Policy 
10:45 a.m. Recess 
11:00 am. Chairman: Harry TRELOGAN, Statistical Reporting Service 
HaroLp F. Breyer, Presidential Address, The AAEA and USDA~ 
in an Associationistic Age 
1:15 p.m. Student Section: Public speaking and debates 
1:30 to 
3:30 pm. FORMAL SECTIONAL MEETINGS 
Community Facilities and Services 
Chairman: Jonn H. Sourmenn, Economic Research Service 
Ler Day, Fennsylvania State University, An Economic Frame- 
work for Analysis of Community Facilities and Services 
Davin Barr, North Carolina State University, Health Facilities 
and Services: The Manpower Dimension 
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3:45 p.m. 


5:00 p.m. 


6:00 p.m. 


6:00 p.m. 


Discussants: 
ALLAN Scum, Michigan State University 
Jor B. Stevens, Oregon State University 
Economies of Stock Natural Resource Use 
Chairman: Jonn Frey, Pennsy‘vania State University 
S. V. Cratacy-Wanrrup, Umversity of California, Berkeley, 
Economie, Technological, ard Policy Consideration of Stock 
Resource Use : 
Warrer Mean, University of California, Santa Barbara, Benefit- 
Cost Anatysis of Ccean Mineral Resource Development ` 
HERBERT Gruss, Texas Technological College, Ground Water 
Utilization and Tax Policy , 
Discussant: 
DELWORTH GARDNER, Utah State University ` 
A Critique of the PSAC Report 02 the World Food Problem 
Chairman: Wiiarp Cocuranz, University of Minnesota 
MARTIN ABEL, Economic Resezrch Service 
Leroy BLAKESLEE, Washington State University 
Wester G. Smrru, Tennessee Valley Authority 
Firm Mergers and Market Structures 
Chairman: W. R. Henry, Nort Carolina State University 
Leon Garoran AND C, Cramer, Oregon State University, Mer- 
ger Component cf Growth of Sooperatives 
PETER HELMBERCER, Universit} cf Wisconsin, Impacts of Mer- 
gers on General Welfare 
Discussants: 
Carvin Berry, University of Arkansas 
Pong E. Benner, University of Maryland 
Sources and Determinarts of Incomes of Farm Families 
Chairman: Lurar Tweetren, Oklahoma State University 
Josera Correr, The Universit of California, Berkeley, Per- 
sonal Distribution cf Farmer Income by Sources 
J. P. Mappen, Pennsylvania Stete University, Shortcomings of 
the Aggregate Demand Approach to Poverty Elimination 
Discussants: 
PauL Bare.ey, Washington State University 
Ricuarp Crowper, Wilson & Co. 
Contributed Papers 
Discussion Meetings 
U.S. Census—Conrad Taeuber, Chairman 
Farm Labor Task Force Report~Varden Fuller, Chairman’ 
Computerized Farm. Records~Tacmas G. Brown, Chairman 
Farm Bargaining Power—George W. Ladd, Chairman 
Western Agriccltural Economic Association Council 
Student Sectior; Banquet 
Industry Dinner, Speaker: Russe. O. Aines, International Min- 
erals Corporation, Economic Development Through Agribusi- 
ness Consortia 


"Sp p.m. 


9:00 p.m. 
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An Evening with a Fellow 

Invited Lecture: T. W. Sceroitz, University of Chicago 
Plans for 1970 Meeting of International Association of Agricul- 
tural Economists 


Tuesday, August 20 


` 7:00 a.m. 
_ 8:30 am. 
9:00 to 
10:45 am. 


10:30 a.m. 
10:45 a.m. 
11:00 am. 
12:00 noon 
1:15 p.m. 
1:30 to 
3:30 p.m. 


Student Section: Breakfast 
Student Section: Debates 


GENERAL SESSION: Rural Poverty 
Chairman: James Bonnen, Michigan State University 
J. G. Mappox, North Carolina State University, An Historical 
Review of the Nation’s Efforts to Cope with Rural Poverty 
. W. W. McPuerson, University of Florida, An Economic 
~ Critique of the National Advisory Commission Report on 
Rural Poverty 
Discussants: 
W. B. Bacx, Economic Research Service 
Kerra Bryant, University of Minnesota 
E. Watton Jones, North Carolina State EE 
Student Section: Semifinal debates 
Recess 
Annual Business Meeting AAEA 
Ladies Luncheon 
Student Section: Final debates 


FORMAL SECTIONAL MEETINGS 
The Changing Financial Structure of Commercial Agriculture 
Chairman: Jonn Braxe, Michigan State University 
Joen Lre, Chief, Agricultural Finance Branch, FPED, Changes 
in the Financial Structure and Implications for Research 
C. B. Baren, University of Ilinois, Financia! Organization and 
Production Choices 
Discussants; 
Fren Tyner, Louisiana State University 
Won McD. Herr, Southern Illinois University 
Redirecting Market Research 
Chairman: JosepH PurcELL, University of Georgia 
James D. SHarrer, Michigan State University, New Orienta- 
tions in Marketing Research 
Leonard W. Scurusen, Kansas State University, The Systems 
Approach to Marketing Efficiency Research 
Discussants: 
Wurand F. Wrams, Texas Technological College 
Lioyp C. Hatverson, Cooperative State Research Service 
Economic Policy and Agricultural Development Abroad 
Chairman: S. K. Seaver, University of Connecticut 
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Epwarp Scuuu, Purdue Univetsity, Effects of Exchange Policy 
on Agricultural Development 
Lee Fietcuer, Iowa State University, Pricing Policy and Agri- 
cultural Development 
Discussants: 
Leg Scuertz, Deputy Administrator, International Agricul- 
tural Service 
Rocer W. Fox, University of Arizona 
Foreign Technical Assistance 
Chairman: Lowe. S. Harvin, The Ford Foundation 
W. N. Tuomrson anD Haroip Gurrner, University of Illinois, 
The Impact of Ovzrseas Technical Assistance on the U. S. 
University 
Bauten A. Loomis, Economic Research Service, Washington 
State University, Why Overseas Technical Assistance Is In- 
effective 
Discussants: 
R. V. Brtiincsex, Texas A&M University 
MExvin G. Brase, University of Missouri 
Changing Criteria for Investment in Research and Education 
Chairman: B. F. Sranton, Cornell University 
D. KALDOR AND AENCLD PAULSEN, Iowa State University, In- 
vestment in Research 
C. B. Rarcxrorn, University of Missouri, Investment in Edu- 
cation 
Discussants: 
GrorGE BRINEGAR, University cf Illinois 
Peter Dorner, University of Wisconsin 
3:00 p.m. Student Section: Business meeting 
3:45 p.m. Contributed Papers 
5:45 p.m. Banquet 
8:00 p.m. Awards Program 


Wednesday, August 21 


7:30 am. Student Section: Breakfast and Executive Committee Meeting 
8:00 am. Western Agricultural Economic Association, Business Meeting 
9:00 am. FORMAL SECTIONAL MEETINGS 
Macro Models of U. S. Agriculture 
Chairman: H. O. Canter, University of California, Davis 
Jerry A. SHARPLES AND W. NELL SCHALLER, Economic Re- 
search Service, A Linear Programming Model for Predicting 
Aggregate Adjustments to Policy Alternatives 
ant, O. Heapy axb Harry Harr, Iowa State University, 
Linear and Nonlinear Spatial Models in Agricultural Com- 
petition, Lend Use, and Production Potential 
Discussants: 
Gorpon A. Kine, University of California, Davis 
D. Les BawnEn, University of Wisconsin 
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Water Resource Economics 
Chairman: Wi ax Lorp, University of Wisconsin 
P. Zusman, University of California, Berkeley, Optima! Pro- 
grams for Water Development in a Framework of Growth 
and Trade Models 
Harry STEELE, Water Resources Council, The National Water 
Resource Assessment and Comprehensive River Basin Plan- 
ning 
` Emery CASTLE, Oregon State University, Economics in Region- 
al Water Research and Policy 
Quantitative Economics 
Chairman: G. M. Kuznets, University of California, Berkeley 
GrorceE J. Jupcez, University of Illinois, The Quest for Quan- 
titative Economic Knowledge 
A. DEJANVRY AND J. Brent, University of California, Berkeley, 
The Problem of Degrees of Freedom 
Discussants: 
James B. HassLer, University of Nebraska 
ALBERT N. HALTER, Oregon State University 
The Theory and Strategy of Community Development 
Chairman: Jonn O. Dunsar, Purdue University 
Rorano Warren, Brandeis University, The Theory of Com- 
munity Development 
CarroLL Borrum, Purdue University, Community Develop- 
ment Operation 
Discussants: 
W. D. Tovssat, North Carolina State University 
L. T. Warrace, University of California, Berkeley 
Economics in Public Land Policy 
Chairman: RusseLL Duane Lioyn, Forest Service 
M. M. Kerso, University of Arizona, Issues in the Application 
of Program Planning Budgeting Systems to Public Land Pol- 
icies 
Dow Seastone, Public Land Law Review Commission, Tax 
Policy and Public Lands 
Discussants: 
ARNOLD BOLLE, University of Montana 
Howarp Hjort, Program Evaluation Staff 


DUES 


Dues for 1968 are payable. The dues rate is as follows: 

American Agricultural Economics Association—$10.00 

Junior Memberhip, AAEA—$5.00 (Graduate Students, 3-year maximum) 
Joint Membership, AAEA, and WAEA—$12.50 

Joint Membership, AAEA and CAES—$16.50 

Joint Membership, AAEA, WAEA, and CAES--$19.50 

Please mail your check, payable to the American Agricultural Economics As- 
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sociation or AAEA, to C. D. Kearl, Secretary~Treasurer, AAEA, Department of 
Agricultural Economics, Cornell University, Ithaca, New York 14850, 


BACK ISSUES OF Journat or Farm Economics NEEDED 


The secretary-treasurer cf the AAEA is authorized to pay $1.00 each for 
any of the issues of the JFZ listed below. Copies of the February 1965 issue 
particularly are needed. 


Year Volume Iscues Year Volume Issues 
1919 1 1, 2,3 1945 27 2,3,4 
1920 2 1, 2,3,4 1946 28 3 
1921 3 1,2,3,4 1947 29 1 
1922, 4 1,2,3,4 1955 37 2,5 
1923 5 1,2 1956 38 1,2 
1924 6 1, 2,3, I 1957 39 1, 3-2 
1925 T 1,2,4, I 1958 40 2,3 
1926 8 2, 3, 4,1 1961 43 4-1 
1935 17 1 1962 44 3 
1943 25 3 1965 47 1 


Journats should be mailed to C. Del Mar Kearl, Department of Agricultural 
Economics, 453 Warren Hal, Cornell Universizy, Ithaca, New York 14850. 


News Notes 


PERSONAL 


Medford Alexander resigned in Sep- 
tember from the Department of Ag- 
ricultural Economics and Farm 
Management, University of the 
West Indies, St. Augustine, Trini- 
dad, to take up a postdoctoral fel- 
lowship at Ohio State University 
with the Poultry Science Depart- 
ment. 


E. R. Alves, who completed his M.S. 
degree at Purdue University, is con- 
tinuing for the Ph.D. at Purdue 
‘University. 


Daniel Badger, professor at Oklahoma | 
State University, is now an agricul- 
tural economist with the Nebraska 
MASUA program in Bogota, Col- 
ombia. 


John Baird has resigned his position 
with the Economic Development 
Divison, ERS, USDA, to accept 
employment with the National Sci- 
ence Foundation 


F. Raeford Baker, instructor in agri- 
cultural economics and agribusiness 
at Louisiana State University, has 


Dale Anderson: recently completed resigned this position and accepted 


two years of military service and is 
now assistant professor of agricul- 
tural economics at the University of 
Nebraska. 


M. S. Anderson, who completed his 
M.S. degree at Purdue University, 
is continuing for his Ph.D. work at 
Cornell University. 


Chris Andrew, Ph.D. candidate at 
Michigan State University, is now 
instructor with the Nebraska 
oo mission in Bogota, Colom- 
ja. 


Richard A. Andrews, associate profes- 
sor, Department of Resource Eco- 
nomics, University of New Hamp- 
shire, is a visiting scholar in eco- 
nomics at MIT for the fiscal year 
1967-68. 


David Armstrong, associate professor 
at Southern Illinois University, is 
spending 1968 on sabbatic leave at 
Michigan State University. 


a position with the Organization for 
Economic Cooperation and Devel- 
opment in Paris, France. 


Ward Bauder, Economic Develop- 


ment Division, ERS, USDA, is 
transferring from Ames, Iowa, to 
Ithaca, New York. He will under- 
take research witt. primary empha- 
sis on manpower adjustment. 


James Berry, research specialist in ag- 


ricultural economics, University of 
Kentucky, has joined the Kentucky 
Contract Team for two years at 
Khon Kaen, Thailand. 


James T. Bonnen, Michigan State 


University, has keen selected by 
Carnegie Corporation and a task 
force of university presidents from 
the National Association of State 
Universities and Land-Grant Col- 
leges to conduct a two-year study 
of the role of the university in 
public affairs. The study will be lo- 
cated at Michigan State University. ' 
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James R. Bowring, professor, Depari- 
ment of Resource Economics, Uni- 
versity of New Hampshire, hes 
been appointed chairman of that 
department. 


Max Bowser, Ph.D. candidate at 
Oklahoma State University, is now 
instructor with the Nebraska 
MASUA mission in Bogota, Colom- 
bia. 


David H. Boyne has assumed the 
chairmanship of the Department of 
Agricultural Economics and Rural 
Sociology at Ohio State University. 
The effective date of his appoint- 
ment was November 1, 1967. He 
was formerly a member of the fac- 
ulty in the Department of Agricul- 
tural Economics at Michigan State 
University. 


C. A. Bratton, professor of farm 
management at Cornell University, 
is teaching an advanced farm man- 
agement seminar while on leave at 
the University of Hawaii. 


George Brinkman, Ph.D. candidate 
at Michigan State University, is 
now in Nigeria conducting research 
in the area of investments and edu- 
caticn under the Midwestern Uri- 
versity Consortium and the Consor- 
tium for the Study of Nigerian 
Rural Development. 


W. Keith Burkett has transferred from 
the Economic Development Divi- 
sion, ERS, USDA, to the Bureau of 
Indian Affairs, Department of the 
Intezior. 


Oscar R. Burt, presently at the Uni- 
versity of Missouri, has accepted a 
position as professor of egricultural 
ecoromics at Montana State Uni- 
versity beginning July 1968. 

K. W. Burton has returned from an 
18-month assignment abroad with 
the Purdue Fellows in Latin Amezi- 
can Program at the Institito Na- 


cional de Tecnologia Agropecuaria, 
Bueacs Aires, Argentina. 


E. L. Butz, dean of agriculture, Pur- 
due University, has taken leave 
from the university and announced 
his cendidacy for the Republican 
nom-iation fer governor of Indiana. 


Keith O. Campbell of the University 
of Sydney, Australia, is spending 
the spring term at Cornell Univer- 
sity as a visiting professor in agri- 
cultural economics teaching and re- 
searck. 


Chaurcey T. K. Ching has resigned 
from the Farm Production Econom- 
ics Division, ERS, USDA, Davis, 
California, to accept a position as 
assistent professor in the Depart- 
mert of Resource Economics of the 
University of New Hampshire. 


Martin K. Christiansen of the Univer- 
sity cf Minnesota Department of 
Agricultural Economics and Agri- 
cultural Research Service has ac- 
cep:ed a year’s assignment with the 
Eccnomic Research Service, U.S. 
Depaztment of Agriculture, Wash- 
ingicn, D.C. 


Kwoh T. Chu, who recently com- 
pleted his Ph.D. at the University 
of Maryland, is now teaching at 
Harvard University. 


Elmo P. Clark retired on December 
30, 1967, from his position as chief 
of the Transportation Services 
Braach, Transportation and Ware- 
hovse Division, C&MS. 


Thomas Clevenger has joined the fac- 
ulty of New Mexico State Univer- 
sity efter completing his Ph.D. at 
Michigan State University. He will 
conduct research and teach in the 
area of marketing. 


Howard A. Clents, who is completing 
his Pa.D, in agricultural economics 
at Virginia Polytechnic Institute, 


has accepted a position as assistant 
professor, Department of Agricul- 
tural Economics and Rural Sociol- 
ogy, Auburn University, Auburn, 
Alabama. 


Richard H. Clough has met Cornell 
University Ph.D. requirements and 
has joined the Ministry of Economic 
Planning and Development in Nai- 
robi, Kenya. 


Robert Coltrane, Economic Develop- 
ment Division, ERS, USDA, trans- 
ferred from Morgantown, West Vir- 
ginia, to Washington, D.C. He has 
been appointed leader of the Re- 
gional Programs Group, Area Anal- 
ysis Branch. 


Frank Conklin will join the faculty of 
the Department of Agricultural Eco- 
nomics at Oregon State University 
on July 1. He will do teaching and 
research in farm management and 
production economics. His initial 
assignment will deal with the eco- 
nomics of irrigated agriculture in the 
Pacific Northwest. 


Gail Cramer, who recently completed 
work for his Ph.D. at Oregon State 
University, has joined the Depart- 
ment of Agricultural Economics at 
Montana State University. He will 
do teaching and research in the 
area of marketing. 


David W. Culver joined the Economic 
and Statistical Analysis Division, 
ERS, USDA, on January 2, 1968. 
He is acting head of the Long Run 
Projections Section of the Outlook 
and Projections Branch. His pre- 
vious position was assistant profes- 
sor of economics at the University 
of Georgia. 


R. W. Dickey has just returned from 
an 18-month assignment abroad 
with the Purdue Fellows in Latin 
American Program at the Estudio 
Ing. Barrutia, Buenos Aires, Argen- 
tina. 


News Notes / ‘ATS 


Jerry B. Eckert, Ph.D. candidate at 
Michigan State University, is now 
in Pakistan on a two-year assign- 
ment as an associate with the Ford, 
Foundation. 


Robert J. Eggert has been named di- 
rector of the agribusiness program 
at Michigan State University. He 
holds appointments in both the Col- 
lege of Business and the College of 
Agriculture and Natural Resources. 
Prior to January 1, he had served 
17 vears with Ford Motor Company 
and had worked for the American 
Meat Institute. 


Mordecai Ezekiel is spending the 
spring semester as professor of agri- 
cultural economics at the University 
of Arizona, Tucson. 


Gerald Feaster, Ph.D. candidate at 
the University of Kentucky, is now 
instructor with the Nebraska 
MASUA mission in Bogota, Colom- 
bia. 


Thomas Foster has been appointed in- 
structor in the Department of Agri- 
cultural Economics and Agribusi- 
ness at Louisiana State University. 


Joe E. Fuqua, assistant professor, 
University of Kentucky, has ac- 
cepted a position as area extension 
specialist in farm management. He 
will be stationed in west Kentucky. 


W. M. Gauthier, who completed his 
M.S, at Purdue University, is now 
in the Armed Services. 


Georgui T. Georgiev, on leave from 
the Institute of the Economics and 
Organization of Agriculture, Bulga- 
nian Academy of Agricultural Sci- 
ences, Sofia, Bulgaria, is visiting re- 
search specialist in the Department 
of Agricultural Economics, Univer- 
sity of Minnesota. He is working 
with Philip M. Raup in the area of 
farm organization and structural 
planning in agriculture. 


476 / News Notes 


Gerald Giesler has been appointed in- 
structor in the Departmen: of Agri- 
cultural Economics and Agribusi- 
ness at Louisiana State University. 


J. A. Ginzel has returned from an 
18-month assignment abroad with 
the Purdue Fellows in Latin Ameri- 
can Program at the Fundacao Gatu- 
lio Vargas, Rio de Janeiro, Brazil. 


George H. Goldsborogh, director, 
Matching Fund Program, C&MS, re- 
ceived a USDA Certificate of Merit 
and a quality increase in salary for 
“sustained excellence in directing 
the Matching Fund Program lead- 
ing to expanded marketing services 
by State Departments of Agricul- 
ture and increasing cooperation be- 
tween State and Federal marketing 
agencies.” 


Russell Gum has joined the staff at the 
University of Arizona as coopera- 
tive agent, ERS—Arizona, after re- 
ceiving his doctorate at the Univer- 
sity of California, Davis. 


David E. Hahn joined the faculty in 
the Department of Agricultural 
Economics and Rural Socislogy at 
Ohio State University in September 
of 1967. He will teach and do re- 
search in the area of agricultural 
marketing. 


Robin G. Henning, who received the 
Ph.D, degree from Cornell Univer- 
sity in 1967, is now with the Spe- 
cialty Crops Branch, Frit and 
Vegetable Divison, USDA. 


Henry G. Herrell retired on Decem- 
ber 4, 1967, from his position as 
deputy administrator for manage- 
ment in the Consumer and Market- 
ing Service. 


Peter Hildebrand has left the AID 
mission in Bogota, Colombia, and is 
now with the Nebraska MASUA 
mission in Bogota. 


F. J. Hitzhusen, who completed his 


o 


M.S. at Purdue University, is con- 
tinuinz at Purdue toward his Ph.D. 
degree. 


Oliver W. Holmes, ERS, USDA, has 
been reassigned from Columbia, 
Missouri, to Washington, D.C. His 
new research assignment is in the 
Poverty Analysis Section of the 
Human Resources Branch, Eco- 
nomic Development Division. 


Richard Hopkins, a graduate student, 
University of New Hampshire, has 
gone to work for the United Fruit 
Company, Inc., Boston, Massachu- 
setts. 


Andrew C. Hudson, Ph.D., Louisiana 
State University, May 1967, has ac- 
cepted a position as agricultural 
economist with the Agricultural 
Economics and Natural Resources 
Divisicn of Economic Research, 
USDA, at Little Rock, Arkansas. 


O. B. Jesuess, emeritus professor, Uni- 
versity of Minnesota, was awarded 
a Fiftieth Anniversary Commemora- 
tive Medal by the Federal Land 
Bank fcr outstanding contributions 
to agriculture. 


Richard Jesse has been appointed in- 
structor in the Department of Agri- 
cultural Economics and Agribusi- 
ness at Louisiana State University. 


Helen W. Johnson, Economic Devel- 
opment Division, ERS, USDA, was 
recently awarded a Certificate of 
Merit for sustained above-average 
eer in developing materials 
or special purposes and for con- 
ducting research relating to the 
less advantaged segments of rural 
America, 

R. F. Jones, Purdue University, has 
been appointed assistant project 
leader, Purdue Project, Rural Uni- 
versity of Minas Gerais, Vicosa, 
Brazil. 


Timothy Josling has joined the faculty 


of the London School of Economics 
after completing his Ph.D. program 
at Michigan State University. 


J. W. Judy, Jr., who completed his 
Ph.D. at Purdue University, will 
continue on the staff there. Dr. 
Judy has a D.V.M. and will be 
working in interdisciplinary work 
between the School of Veterinary 
Medicine and the Department of 
Agricultural Economics. 


George C. Knapp has been appointed 
deputy administrator for manage- 
ment for the Consumer and Mar- 
keting Service. 


Henry A. Knopf has received the 
Ph.D. degree from Cornell Univer- 
sity and is now professor of eco- 
nomics at Niagara University, Nia- 
gara Falls, New York. 


E. Fred Koller, professor, University 
of Minnesota, was awarded a Fif- 
tieth Anniversary Commemorative 
Medal by the Federal Land Bank 
for outstanding contributions to ag- 
riculture. 


Halvor J. Kolshus, research specialist 
in agricultural economics, Univer- 
sity of Kentucky, has joined the 
Kentucky Contract Team for two 
years at Khon Kaen, Thailand. 


Kenneth R. Krause has joined the staff 
of the Farm Production Economics 
Division, ERS, USDA, Washington, 
D.C. He was assistant professor of 
economics at South Dakota State 
University. 


Larry N. Langemeier has been ap- 
pointed extension economist for 
farm management studies at Kansas 
State University. 


James H. Lauth has been appointed 
chief of the Transportation Services 
Branch, Transportation and Ware- 
house Division, C&MS. He pre- 
viously served as assistant to the di- 
rector of the division. 


News NOTES / Et 


Tsoung-Chao Lee, Ph.D. University of 
Illinois, has been appointed assis- 
tant professor in the Department of 
Agricultural Economics at the Uni- 
versity of Connecticut. 


Rodney E. Leonard has been desig- 
nated administrator of the Con- 
sumer and Marketing Service by 
Secretary of Agriculture Orville L. 
Freeman. He replaces S. R. Smith, 
who has retired from government 
service. Mr. Leonard is a former 
aide to the governor of Minnesota 
and since March 1966 has served 
as deputy assistant secretary for 
Marketing and Consumer Services. 


W. Bernard Lester, formerly with 
USDA, Department of Agricultural 
Economics, Texas A&M University, 
has joined the staff of the Depart- 
ment of Agricultural Economics at 
the University of Florida as a re- 
search economist with the Florida 
Citrus Commission. 


Charles Harvey Little has accepted a 
position as assistant professor of 
economics and experimental statis- 
tics at North Carolina State Univer- 
sity. ; 


James H. Lovering has received the 


w 


Ph.D. Si from Cornell Univer- . 


sity and has joined the Economics 
Branch of the Canadian Depart- 
ment of Agriculture, Regina, Sas- 
katchewan. 


Oscar M. Lund, Jr., formerly instruc- 
tor at Bethel College, St. Paul, has 
joined the faculty of the University 
of Minnesota as research fellow in 
the Department of Agricultual Eco- 
nomics and Agricultura] Extension 
Service. His appointment is for two 


years and his responsibilities will ` 


involve research in the area of loca- 
tional characteristics of nonmetro- 
politan industries in Minnesota. 


Gale H. Lyon, who recently com- 
pleted his Ph.D. at the University 
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of Maryland, is currently employed 
at the Federal Extension Service, 
USDA. 


Loys L. Mather, University of Wis- 
consin, has joined the research and 
teaching staff at the University of 
Kentucky as assistant prcfessor, ef- 
fective February 1. 


Elmer Menzie returned to His positicn 
as professor of agriculturel econom- 
ics at the University of Arizona 
after serving in Fortaleza, Brazi, 
for three and a half years with the 
AID-University of Arizona contract. 


Clarence J. Miller, of the Stanford Re- 
search Institure, has accepted ap- 
pointment as chief of party fcr a 

_ two-year SRI-AID contract in 
Ethiopia, where the team will stucy 
ways to modernize agriculture and 


agro-industry. 


W. H. M. Morris, Purdue University, 
taking sabbatic leave at the Dutch 
Agricultural College, will be work- 
ing in the Department of Farm 
Mechanization and Agricultural 
Economics and will be giving lez- 
tures and doing researck on labor 
productivity. 


Lester H. Myers, after comzleting his 
Ph.D. degree at Purdue University, 
has joined the staff of the Depart- 
mert of Agricultural Eccnomics at 
the University of Floride with the 
Florida Citrus Commission. 


David M. Nelson, who has completed 
his Ph.D. degree at Kaasas State 
University, has joined the faculty of 
the University of Minnesota as r2- 
search associate in the Department 
of Agricultural Economics and Ag- 
ricultural Extension Service. His ap- 
pointment is for two years and his 
responsibilities will be in the area 
of urban and recreation economics. 


T. Everett Nichols joined the staff of 
the Federal Extension Service, 
U. S. Department of Agriculture, 


Washington, D.C., on January 2. 
Dr. Nichols is serving as extension 
marketing economist, primarily 
with grain marketing and transpor- 
tation peograms. He will serve for 
one van: under an exchange agree- 
mert with North Carolina State 
University. 


Dupe Olatunbosun has joined the staff 
of NISER (Nigerian Institute for 
Social and Economic Research) at 
the University of Ibadan after com- 
pleting his Ph.D, at Michigan State 
University. 


Frank H. Osterhoudt, who recently 
completed requirements for the 
Ph.D. aż the University of Wiscon- 
sin, has joined the staff of the De- 

_ partment of Agricultural Economics 
and Ag-icultural Business at New 
Mexico State University as an assis- 
tant professor. He will teach and 
conduct research in the field of 
water resource economics. 


. B. Penn, M.S., Louisiana State Uni- 
versity, has accepted a position as 
an agricultural economist with the 
USDA at Louisiana State Univer- 
sity. 

Richard Kidd Perrin has joined the 

faculty of economics as an assistant 

professor at North Carolina State 

University. 


Thomas T. Poleman has returned to 
the Cornell University Department 
of Agricultual Economics from an 
assignment as visiting professor at 
Makerere University College in 
Uganda under a Rockefeller Foun- 
datior: grant. 


= 


Ray Prewett, who is completing a 
Masters degree at Purdue Univer- 
sity, will fill the position of exten- 
sion resource development econo- 
mist at Texas A&M University 
about Tue 1. 


David Sckmidt received his M.S. de- 
gree frcm the University of Ken- 


tucky and was commissioned as a 
second lietuenant in tke U. S. Air 
Force. 


Robert W. Schoeff of the Department 


of Grain Science and Indusiry, . 


Kansas State University, has taken 
a six-month leave of aksence to ac- 
cept a contract assignment with the 
Farm Production Economics Divi- 
sion, ERS, USDA, Washington, 
D.C. He will head a project to de- 
velop a program for better statistics 
of annual production and consump- 
tion of formula feeds, where use is 
rapidly increasing. He expects to 
return to the university about July 
L 


G. E. Schuh, Purdue University, has 
been appointed to the National 
Academy of Science-Conselho Na- 
cional de Pesquisas do Brasil Joint 
Study Group on Agricultural Eco- 
nomics. The first meeting of this 

group was in Rio de Jareiro om Jan- 
uary 21-31, 1968. 


Kent D. Schuyler has accepted a posi- 
tion with the U. S. Bureau of Recla- 
mation at the Snake Biver Devel- 
opment Office, Boise, Idaho. 


_S. M. Shah, joint director, resumed 
his duties with the Indian Planning 
Commission, New Delhi, in De- 
cember 1967, on completion of the 
visiting arrangement of nine months 
at the Department of Economics, 
University of Chicago, where he 
worked on “Economic Develop- 
ment and Agriculture.” 


Leon Shashoua received his Cornell 
University Ph.D. degree and is now 
an economist with the National Ag- 
ricultural Bank (Lehakela’ut), Tel 
Aviv, Israel. 


Cecil N. Smith, Department of Agri- 
cultural Economics, University of 
Florida, has recently returned from 
a two-year assignment in Costa 
Rica as chief of party, USAID, Uni- 
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versity of Florida—Costa Rican Con- 
tract. 


Eldon D. Smith, professor of agricul- 
tural economics, University of Ken- 
tucky, has joined the Kentucky 
Contract Team for two years at 
Khon Kaen, Thailand. 


Harold D. Smith, professor, Depart- 
ment of Agricultural Economics, 
University of Maryland, has been 
appointed associate director, Mary- 
land Cooperative Extension Service, 
effective February 12, 1968, 


Richard B. Smith has joined the Farm 
Production Economics Division, 
ERS, USDA, at Ames, Iowa. 


S. R. (Si) Smith has retired from his 
position as administrator of the 
Consumer and Marketing Service. 
He entered the Department of Ag- 
riculture in 1934 as an agricultural 
economist. During World War II he 
served as deputy director for civil- 
ian programs in the War Food Ad- 
ministration. After the war he was. 
named director of the Fruit and 
Vegetable Branch of the Production 

_ and Marketing Administration. He 
received USDA’s Distinguished Ser- 
vice Award in 1956 and was named 
administrator of the Agricultural 
Marketing Service (now C&MS) in 
June 1961. 


D. W. Thomas, Purdue University, 
has been appointed to the National 
Academy of Science-Conselo Na- 
cional de Pesquisas do Brasil Joint 
Study Group on Agricultural Eco- 
nomics. The group held its first 
meeting in Rio de Janeiro on Janu- 
ary 21-31, 1968. 

Harry C. Trelogan, administrator, Sta- 
tistical Reporting Service, USDA, 
Washington, D.C., was one of a 
group of distinguished honorees to 
receive the Fiftieth ‘ Anniversary ` 
Medal of the Twelve Land Banks 
on December 18, 1967. Honorable 
Robert B. Tootell, governor, Farm 
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Credit Administration, presented 
the medal on behalf of the Federal 
Land Bank presidents. 


Arthur W. True retired from his posi- 
tion as staff assistant, Office of the 
Administrator, ERS, USDA, after 
over 3& years of government ser- 
vice. 


E. Dean Vaughan, formerly assistant 
director, Division of Marketing and 
Utilization Sciences, Federal Exten- 
sion Service, Washington, D.C., be- 
came director, Division of 4H and 
Youth Development, FES, October 
l, 1967. 


Nobel T. Veal has transferred from 
the Statistical Reporting Service, 
USDA, to become head of the Data 
Processing Group in the Farm Pro- 
duction Economics Division, ERS, 
USDA, Washington, D.C. 


Warren Vincent, Michigan State Uni- 
versity, has returned to East Lans- 
ing after his assignment in Nigeria. 


Norman J. Wall of the Farm Produc- 
tion Economics Division, ERS, 
USDA, Washington, D.C., has been 
awarded the Federal Land Bank 
System’s Fiftieth Anniversary Med- 
allion in recognition of his long and 
meritorious service to agricultural 
credit. 


Thomas T. Weaver received his Cor- 
nell University Ph.D. degree and 
has joined the Faculty of Agricul- 
ture, University of Malaysia, Kuala 
Lumpur, Malaysia. 


R. N. Weigle, Purdue University, has 
resigned to accept a position as as- 
sociate professor, Department of 
Agricultural Economics, University 
of Wisconsin, to specialize in pro- 
duction economics and farm man- 
agement. 


Kelso Wessell joined the faculty of the 
Department of Agricultural Ecc- 
nomics and Rural Sociology at Ohio 
State University in February of 


1968. He will join the Ohio State 
Contract Team in Brazil for a pe- 
riod of two years. 


Hoyt A. Wheeland has resigned from 
the Economics Division of the 
USDA~Forest Service’ and has ac- 
cepted a pcsition as industry econo- 
mist with the Branch of Current 
Economic Analysis in the Bureau of 
Commercial Fisheries. 


John Wildermuth joined the staff at 
the University of Arizona, Tucson, 
after receiving his Ph.D. at the Uni- 
versity of California, Davis. 


Roger H. Wilkowske, dairy marketing 
economist, transferred from the 
Kansas Agricultural Extension Ser- 
vice to the Federal Extension Ser- 
vice, USDA, Washington, effective 
January 1, 1968. 


J. F. Willis, who completed his M.S. 
degree at Purdue University, has 
accepted. a position as decision sys- 
tems analyst, Weyerhaeuser Com- 
pany, Tacoma, Washington. 


L. W. Witt, Michigan State Univer- 
sity, has been appointed to the Na- 
tional Academy of Science—Con- 
selho Nacional de Pesquisas do 
Brasil Jcint Study Group on Agri- 
cultural Economics. The group held 
its first meeting in Rio de Janeiro 
on January 21-31, 1968. 


Dennis H. Wood, who recently com- 
pleted his Ph.D. at the University 
of Maryland, has entered Harvard 
Universizy Law School. 


A. D. Wycliffe, who completed his 
Ph.D. at Purdue University, has re- 

. turned to his position as head, De- 
partment of Agricultural Econom- 
ics, Allahabad Agricultural Insti- 
tute, Allahabad, India. 


Larry E. Yost, who recently com- 
pleted his Ph.D. at the University 
of Maryland, is currently employed 
by the West Virginia Cooperative 
Extension Service. ; 
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ORGANIZATIONAL 


The University of Minnesota Agricul- 
tural Experiment Station has avail- 
able a number of copies of Technical 
Bulletins 231 and 238, Policies for 
Expanding the Demand for Farm 
Products in the United States, Part 
I, History and Potentials, and Part 


Il, Programs and Results. These 
publications came out of an inter- 
regional policy project in 1959, and 
copies may be obtained free of 
charge by writing to the Minne- 
sota station. 


DOCTORAL DEGREES CONFERRED IN 
AGRICULTURAL ECONOMICS, 1967 


Fred H. Abel, B.S. Michigan State 
University, 1959; M.S. University 
of Delaware, 1961; Ph.D. Michigan 
State University, A Procedure for 
Measuring the Separate Effects of 
Man-Controlled Inputs and Weather 
on Yields—Applied to Grain Sor- 
ghum Yields. 


Ramesh Chandra Agrawal, B.S. Agra 
University, 1953; M.S. Agra Uni- 
versity, 1955; Ph.D. Iowa State 
University, Applications of Opera- 
tions Research Techniques in Agri- 
culture. 


Paul Aldunate, B.S. Catholic Univer- 
sity, Santiago, Chile, 1962; M.S. 
Purdue University, 1965; Ph.D. 
Purdue University, Labor and Capi- 
tal Sectoral Allocation in the Chi- 
lean Economy: A Linear Program- 
ming Macro-economic Model. 


Moshe Ben-David, B.S. Hebrew Uni- 
versity, 1957; M.S. Hebrew Univer- 
sity, 1961; Ph.D. Michigan State 
University, Farm~Nonfarm Income 
Differentials for the United States, 
1960. 


Leroy L. Blakeslee, B.S. Cornell Uni- 
versity, 1957; Ph.D. Iowa State 
University, An Analysis of Projected 
World Food Production and De- 
mand in 1970, 1985 and 2000. 


Sergio Brandt, Ag. Engineering, Univ- 
ersidade Rural do Estado de Minas, 


1956; M.S. Purdue University, 
1963; Ph.D. Ohio State University, 
Spatial Analysis of the World 
Coffee Market: The Brazilian Com- 
petitive Position. 


Thomas Glenn Brown, B.S. University 
of Missouri, 1949; M.S. University 
of Missouri, 1959; Ph.D. North Car- 
olina State University, Estimating 
the Production Potential of Selected 
Vegetable Crops for Processing in 
Southeast Missouri. 


Boyd M. Buxton, B.S. Brigham Young 
University, 1960; M.A. Washington 
State University, 1963; Ph.D. Uni- 
versity of Minnesota, Economies of 
Size in Minnesota Dairy Farming. 


Jo Chun Chai, B.S. Kyong Puk Uni- 
versity, 1956; Ph.D. University of 
Minnesota, An Economic Analysis 
of the Demand and Price Structure ` 
of Wheat for Food by Classes in 
the United States. 


Hsing Yiu Chen, B.S. National Tai- 
wan University, 1954; M.S. Ohio 
State University, 1958; Ph.D. Ohio 
State University, Structure and Pro- 
ductivity of Capital in the Agricul- 
ture of Taiwan and The Policy 
Implications to Agricultural Fi- 
nance. 


Chauncey T. K. Ching, B.S. Univer- ‘ 


sity of California, 1962; M.S, Uni- 
versity of California, 1965; Ph.D. 
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University of California, Range 
Cattle Supply Response in Califor- 
nia, An Economic Study. 


Parimal Choudhury, B. Commerce, 
University of Calcutta, India, 1959; 
M.S. University of Hawaii, 1965, 
Ph.D. University of Havaii, An 
Econometric Appraisal of the 
Aggregate Sugar Supply Response 
for Selected Major Producir.g Coun- 
tries. 


Robert Lawrence Christensen, B.S. 
Michigan State University, 1958; 
M.S. University of Delaware, 1960; 


Ph.D. North Carolina State Univer- 


sity, A Study of the Relction Be- 
tween Income and Egg Consump- 
tion Using Consumer Pane: Data. 


Tjai Kwo Chu, M.A. University of 
Maryland; M.E.E. Catholic Univer- 
sity; Ph.D. University of Maryland, 
The Economics of Rural E‘ectrifica- 
tion. 


David Woodruff Cobia, B.S. Bring- 
ham Young University, 1660; M.S. 
Purdue University, 1963; Ph.D. 
Purdue University, ` External 
Growth of Dominant Firms in the 
Grain Processing and Merchandis- 
ing Industries. 


Gerald L. Cole, B.S. Michizan State 
University, 1957; M.S. University 
of Delaware, 1959; Ph.D. Michigan 
State University, Toward the Mea- 
surement of Demand for Outdoor 
Recreation in the Philidelphia- 
Baltimore-Washington Metropolitan 
‘Region with Implication for Agri- 
cultural Resource Use. 


George Joseph Conneman, Jr., B.S. 
(with Distinction) Cornell Univer- 
sity, 1952; M.S. Cornell University, 
1956; Ph.D. The Pennsylvania 
State University, A Methodological 
Study of Representative Farm 
Groups and Alternative Methods of 
Analyzing and Projecting Changes 
in Milk Production. 


Melvin L. Cotner, B.S. Kansas State 
University, 1949; M.S. Kansas State 
University, 1955; Ph.D. Michigan 
State University, The Potential Role 
of Agricultural Land Drainage in 
Economic Growth. 


Thomas D. Crocker, A.B. Bowdoin 
College, 1959; Ph.D. University of 
Missouri, Some Economics of Air 
Pollution Cantrol. 


Ashok Eumar Dar, B.A. St. Stephen’s 
Colleze, Delhi, India, 1955; M.A. 
Delhi School of Economics, 1958; 
Ph.D Cornell University, Domestic 
Terms of Trade and Economic De- 
velopment in India. 


Buddy Leroy Dillman, B.S. University 
of Arkansas, 1959; M.S. University 
of Arkansas, 1962; Ph.D. North 
Caro:ina State deeg Local 
Government Social Overhead Ex- 
pendstures and Economic Growth 
in the Appalachian Region. 


John F. Douglas, Jr., A.B. Harvard 
University, 1948; Ph.D. Iowa State 
University, Uses of Linear Pro- 
gramming Techniques in the Fertil- 
izer .ndustry. 


W. David Downey, B.A. Purdue Uni- 
versitv, 1961; M.S. Purdue Univer- 
sity, 1963; Ph.D. Purdue Univer- 
sity, Customer Services and Promo- 
tions in Supermarkets. 


Mohammad Ragaa Abd-Elfattah El- 
Amt, B.S. University of Cairo, 
195%; M.S. University of Alexan- 
dria, 1960; Ph.D. University of Cal- 
iforria, Location Models for the 
World Rice Industry. 


Kamal El-Ganzoury, B.S. Cairo Uni- 
versity, 1957; M.S. Cairo University, 
1962; Ph.D. Michigan State Univer- 

_ sity, Changes in United States Cot- 
ton Yields, 1939-1959—The Influ- 
ences of Weather, Technology and 
Economic Factors. 


Nolan Eugene Engel, B.S. University 
of Nebraska, 1954; M.S. University 


of Connecticut, 1959; Ph.D. Uni- 
versity of Connecticut, A Spatial 
Equilibrium Stochastic Supply: A 
Study of the Fall Potato Industry. 


Donald James Epp, B.S. University of 
Nebraska, 1961; M.S. Michigan 
State University, 1964; Ph.D. Mich- 
igan State University, The Impact 
of Agricultural Policies on Regional 
Grain and Livestock Prices in the 
European Economic Communiy. 


Alva Lewis Erisman, B.S. University 
of Illinois, 1956; M.S. University of 
Illinois, 1957; Ph.D. University of 
Maryland, Potential Costs of and 
Benefits from Diverting River Flow 
for Irrigation in the North China 
Plain. 


Sidney. Horace Evans, B.S. Virginia 
State College, 1943; M.S. Iowa 
State University, 1947; Ph.D. Ohio 
State University, Analysis of Costs 
and Benefits from Commuting for 
Employment Among Core and Sat- 
ellite Communities in the Appala- 
chian Region of Ohio. 


Chwei Lin Fan, B. Agric. National 
Kwangsi University, China, 1947; 
M.S. Montana State College, 1961; 
Ph.D. University of Hawaii, Deter- 
minations of Sugar Supply Func- 
tions in Taiwan. 


Barry Charles Field, B.S. Cornell Uni- 
versity, 1956; M.S. Cornell Univer- 
sity, 1959; Ph.D. University of Cali- 
fornia, The Impact of Changing 
Economic Structure on the Strategy 
of Agricultural Policy: The Case of 
Cotton. 


Charles Lynn Fife, B.S. Bringham 


‘Young University, 1959; M.S. Ore- 
gon State College, 1961; Ph.D., 


Purdue University, The Decision- — 


Making Process in Large Indepen- 
dent Fluid Milk Firms in the Mid- 
west, 

Bruce J. Florea, B.S. University of 
Missouri, 1948; M.S. University of 
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Missouri, 1964; Ph.D. University of 
Missouri, Scale Economies in Feed- 
ing Cattle Under Different Systems’ 
of Management. 


James Richard Garrett, B.S. New 
Mexico State University, 1958; 
M.S. New Mexico State University, 
1961; Ph.D. Washington State Uni- 
versity, Economies of Scale of Live- 
stock Auctions in the Pacific North- 
west. 


Clendon Kerry Gee, B.S. Utah State 
University, 1961; M.S. Utah State, 
University, 1962; Ph.D. Oregon 
State University, An Analysis of 
Factors Which Contribute to 
Differences Between Actual and 
Programmed Optimum Organiza- 
tion on Individual Farm Units. 


John O'Neil Gerald, B.S. Clemson 
University, 1948; Ph.D. North Car- 
olina State University, Prices, Trade 
Flows and Formula Pricing of Shell 
Eggs in the United States. 


Howard Alden Gilbert, B.A. Central 
Bible Institute, 1957; B.A. Wash- 
ington State University, 1961; M.A. 
Washington State University, 1962, 
Ph.D. Oregon State University, An 
Integration of Market Structure 
Theory and Decision Making in Se- 
lected Agricultural Industries. 


Johannes Andries Groenewald, B.S. 
Pretoria, South Africa, 1954; M.S. 
Pretoria, South Africa, 1958; Ph.D. 
Purdue University, Selection of Op- 
timum Process and Machinery 
Combinations in Crop Production 
on Corn Belt Farms. l 


Antonio Guccione, Laurea, University 
of Palermo, 1960; Ph.D. University 
of California, Productivity Indexes 
and Economic Theory. 


Herbert H. Hadley, B.S. Ohio State 
University, 1942; M.S. Michigan 
State University, 1953; Ph.D. Mich- 
igan State University, A Compari- 
son of the Attitudes of the Michigan 


484 / News Notes 


Cooperative Extension Staff Toward 
Marketing, Agricultural Poley, and 
Farm Organization. 


Walter Harter, B.S. Ohio State Uni- 


versity, 1948; M.S. Ohio State Uni- , 


versity, 1964; Ph.D. Ohio State 
University, The Computer and Lin- 
ear Programming as Important In- 
struments for Decision-Making As- 
sistance for Farmers. 


Paul R. Hasbargen, B.S. University of 
Minnesota, 1952; M.S. University 
of Minnesota, 1966; Ph.D. Michi- 
gan State University, The Competi- 
tive Position of Cattle Feeding in 
the Northern Cornbelt. 


Murray Hector Hawkins, B.S.A. On- 
tario Agricultural College, 1958; 
M.S. University of Alberta, 1964; 
Ph.D. Ohio State University, An 
Analysis of Structure and Conduct 
in the Wholesale Meat industry in 
Ohio. 


Marvin Lee Hayenga, B.S. University 
of Illinois, 1962; M.S. University of 
Illinois, 1963; Ph.D. University of 
Calizornia, Sweetener Substitution 
in Food Processing Industries. 


James Lupton Hedrick, B.S. Virginia 
Polytechnic Institute, 1956; M.S. 
Virginia Polytechnic Institute, 
1960; Ph.D. North Carolina State 
University, Measurement and Ex- 
planation of Factor Returns under 
the Flue-Cured Tobacco Program. 


Robin Gerald Henning, B.S. Ohio 
State University, 1951; M.S. Ohio 
State University, 1954; Fh.D. Cor- 
nell University, California Grapes 
~—An Economic Allocation Prob- 
lem. 


William Lawson Henson, E.S. Mary- 
land State College, 1955; M.S. The 
Pennsylvania State University, 
1957; Ph.D. The Pennsylvania State 
University, Econometric Analysis of 
the Structural Relationships of Egg 
Production and Consumption. 


Thor A. Hertsgaard, B.S. North Da- 
kota State University, 1955; M.S. 
North Dakota State University, 
1958; Ph.D. University of Minne- 
sota, Comparative Advantage Anal- 
ysis of Meat and Poultry Produc- 
tion in the United States. 


Eithan Hochman, B.A. Hebrew Uni- 
versity, 1955; B.Sc. Hebrew Uni- 
versity, 1960; M.A. University of 
California, 1966; Ph.D. University 
of California, A Problem of Grow- 
ing Inventory with Particular Refer- 
ence to the Broiler Producing Firm. 


Franklin S. Hough, B.S. University of 
Missouri, 1961; Ph.D. University of 
Missouri, An Analysis of the Em- 
ployment Trends and Potential in 
State Economic Area 2b in North- 
east Missouri. 


James Ching-nu Hsiao, B.S. Taiwan 
Provincial Chung-Hsing. University, 
1959; M.S. Michigan State Univer- 
sity, 1963; Ph.D. University of Con- 
necticut, A Quadratic Programming 
Approach te Spatial Equilibrium 
Analysis of Dairy Industry in the 
Northeast Region. 


Andrew Crenan Hudson, B.S. Texas 
A&M University, 1954; M.S. Texas 
A&M University, 1957; Ph. D. 
Louisiana State University, An Lco- 
nomic Analysis of the Present and 
Future Market Potential for Loui- 
siana Strawberries. 


Donald James Hunter, B.S. University 
of Illinois, 1952; M.S. Iowa State 
University, 1954; Ph.D. Iowa State 
University, Livestock Supply Func- 
tions, A Short-Run Static Analysis. 


John D. Hyslop, B.A. Macalester Col- 
lege, 1955; M.S. University of 
Minnesota, 1962; Ph.D. University 
of Minnesota, An Economic Analy- 
sis of Price~Quality Relationships in 
Spring Wheat. 


Milton Allen Jacobson, B.S. Univer- 
sity of Minnesota, 1962; M.S. Pur- 


due University, 1964; Ph.D. Furdue 
University, Basic Competitive Price 
Relationships Among Major Food 
Fats and Oils. 


Aaron Coburn Johnson, Jr., B.S. Uni- 
versity of Maine, 1956; M.S. Uni- 
versity of Maine, 1957; Ph.D. Uni- 
versity of California, Structural 
Characteristics of the Demand for 
Milk in California: A Quantitative 
Analysis. 

Lonnie Lee Jones, B.S. Stephen F. 
Austin State College, 1961; M.S. 
Louisiana State University, 1965; 
Ph.D. Ohio State University, Short- 
Term Forecasting Models for Aver- 
age Monthly Prices of Wholesale 
Beef. 


Royal Maurice Jones, B.S. Clemson 
University, 1960; M.S. University of 
Maryland, 1962; Ph.D. University 
of Maryland, The Short-Run Eco- 
nomic Impact of Land Reform on 
Feudal Village Irrigated Agriculture 
in Iran. 


Timothy E. Josling, B.S. Wye Col- 
lege, University of London, 1963; 
M.S. University of Guelph, 1965; 
Ph.D. Michigan State University, 
The U. K. Grains Agreement 
(1964): An Economic Analysis. 


John Wayne Judy, Jr. B.S. Purdue 
University, 1954; D.V.M. Kansas 
State University, 1958; Ph.D. Pur- 
due University, A Business Man- 
agement Analysis of Veterinary 
Medical Practices in Indiana. 


Swee Joo Khoo, B.S. Cornell Univer- 
sity, 1957; M.S. Cornell University, 
1958; Ph.D. Cornell University, 
Malayan Exports: Instability and 
Prospects. 


Govind Jivaji Khudanpur, B. Com. 


Poona, 1951; M.S. University of. 


Kentucky, 1960; Ph.D. University 
of Kentucky, Entrepreneurial Be- 
havior Under Conditions of Scarcity 
and Famine: Case Studies of Pro- 
duction, Marketing and Investment 
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Decisions of Farmers in a Deccan 


Village (India). 


Henry Adolf Knopf, B.S. College of 
Agriculture, Munich, 1936; M.S. 
Columbia University, 1949; Ph.D. 
Cornell University, Changes in 
Wheat Production in the United 
States, 1607-1960. 


Gangaram Kotumal Kripalani, B.S. D. 
G. National College, 1940; M.S. D. 
J. Sind College, 1945; M.S. North 
Carolina State University, 1960; 
Ph.D. North Carolina State Univer- 
sity, Net Migration Response Dif- 
ferentials by Age, Sex and Color for 
the United States. 


Richard Alan Ladd, B.S. University of 
Connecticut, 1955; M.A. University 
of Connecticut, 1959; Ph.D. Uni- 
versity of Connecticut, Effects of 
Price and Cost Shifts on Agricul- 
tural Production Loans and Their 
Loss Rates. 


Frederick Charles Lamphear, B.S. 
Kansas State University, 1962; 
M.A. Kansas State University, 


1964; Ph.D. Kansas State Univer- 
sity, Short-Run Stability of Export 
Trade Coefficients in a Regional 
Input-Output Model. 


Jose Mercade Lawas, B.S., University 
of the Philippines, 1954; M.S., Uni- 
versity of the Philippines, 1956; 
Ph.D. Purdue University, Output 
Growth, Technological Change and 
Employment of Resources in Philip- 
pine Agriculture: 1948-75. 


Robert Ellsworth Lee, B.S., Univer- 
sity of Connecticut, 1963; M.S., 
Purdue University, 1965; Ph.D. 
Purdue University, A Location- 
Distribution System for Feed Firm 
Management. 


Hugh Lupton Liner, B.S. North Caro- 
lina State University, 1955; M.S. 
North Carolina State University, 
1957; Ph.D. North Carolina State 
University, An Economic Analysis 
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of Vegetable “Production for Pro- 
cessing in Southeastern North Caro- 
lina. 


James Herbert Lovering, B.Sc. Uni- 
versity of Manitoba, 1959; M.S. 
University of Manitoba, 1962; 
Ph.D. Cornell University, Agricul- 
tural Development 
Scutheastern Renfrew County, On- 
tario. 


Gale H. Lyon, B.S. West Virginia 
University, 1949; M.S. Clemson 
University, 1950; Ph.D’. University 
of Maryland, Marina Studies in 
Maryland. 


Fred A. Mangum, Jr., B.S. North Caro- 
lina State College, 1957; M.S. Okla- 
homa State University, 1959; Ph.D. 
Michigan State University, Changes 
in the Grain and Livestock Econo- 
mies of Italy with Projections to 
1970 and 1975. 


Kharak Singh Mann, B.S. College of 
Amritsar, 1942; M.S. Punjab Uni- 
versity, 1951; Ph.D. Ohio State 
University, An Analysis of the Ex- 
pected Shifts in Cropping Patterns 
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The Impact of Managerial Ability and Capital 
Structure on Growth of the Farm Firm* 


GEORGE P. PATRICK AND Lupwic M. EISGRUBER 


A simulation model of farm firm behavior in a dynamic environment with 

_ elements of uncertainty was developed. The decision maker’s formulation of 

_ expectations regarding future prices and yields, his selection of alternative 
farm plans, evaluation of the expected outcomes of the plans with respect to 
four goals, and implementation of the plan offering the highest level of 
overall satisfaction are explicitly considered. The expectations, goals, and 
resource position of the firm are adjusted to reflect the outcome of the par- 
ticular plan implemented, and the process is repeated for the next year. A 
‘ease was simulated for a period of 20 years under three different levels of 
managerial ability and 27 different capital market structures. It is concluded 
that managerial ability and long-term loan limits are the major factors, 
among those considered, influencing farm firm growth. 


RADITIONAL economic theory fails to reflect the nature of impor- 

tant intrafirm relationships and possible differences which may exist 
among firms. More specifically, in the case of the farm firm, it is important 
to recognize that it-is an individual proprietorship and a composite of the 
farm family and the physical and financial resources composing the busi- 
ness unit [2, 6, 9]. Whether competitive or complementary, the farm 
business and family are not independent, because of considerations of 
time, limited capital, and uncertainty. 

This article reports the development of a model of farm firm behavior 
in a dynamic environment with elements of uncertainty. A part of this 
model is concerned with the decision-making ‘process of the farm firm. 
Particular emphasis is laid on the effects of changes in the managerial 
ability of the farm operator and in the capital structure. 


A Behavioral Theory of the Farm Firm 


“Behavior” is a term commonly used by biological scientists in describ- 
ing the reaction of an organism to a stimulus or its conduct in relation to 
its environment. “Behavioral theory,” then, connotes a theory of the man- 
ner of response, Adapting the term to economics, we may say that a be- 
havioral theory of the firm would show how changes in the internal char- 
acteristics of the firm, resulting from changes in the relative importance of 
various goals, would cause a firm to respond differently to the same condi- 
tions at different times [5]. 


e Purdue Agr. Exp. Sta. Journal Paper 3231, Project 1274. 
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Elements of a behavioral theory 


Human behavior is goal-oriented. An individual's goal is an objective or 
condition, not yet reached, that provides direction to his motivation and 
hence to his behavior. Values are a normative concept, of higher order 
than goals and more enduring. A value is “a conception, explicit or im- 
plicit, distinctive of an individual—of the desirable which influences the 
selection from available modes, means, and ends of action” [12, p. 395]. 

An individual does not strive solely for the satisfaction of a single goal; 
rather, he is positively oriented toward the atcainment of a number of 
goals simultaneously. These goals may be competitive, complementary, or 
independent. The farm firm is influenced by goals of the operator himself, 
goals of other members of his family, goals common to all families, and, 
possibly, goals unique to farm families, Often there is conflict, either in 
the goals themselves or in the relative importance attached to them by the 
farmer and other members of the family [9, pp. 431-432]. 

As a reflection of the present situation and the desires of the farm fam- 
ily for the future, goals can change in relative importance over the course 
of time. These goals form a multivariate objective function against which 
the expected outcomes of various alternatives ere evaluated. The multi- 
variate form of the objective function forces the decision maker to strive 
for an operational organization such that all gozls are attained at a satis- 
factory level. Selecting a plan that attains all goals at a minimum level of 
satisfaction constrains the possibility of maximization of a single goal at 
the expense of all others. 

Imperfect knowledge with regard to the futare forces the farmer to 
rely on his expectations in planning, The expectations change as the 
farmer has new experiences and may, in part, be a function of the man- 
agerial ability of the decision maker. Since knowledge concerning the fu- 
ture is not perfect, the decision maker must allow for uncertainty—the 
possibility of incorrect expectations in deciding to commit resources to a 
particular combination of enterprises or types of inputs. 

Limitations of time and computational ability cause the farmer to con- 
sider only a subset of the possible alternatives available to him. Among 
the factors determining which alternatives are considered, some are per- 
sonal in nature, some are institutional, and some are related to business. 

As a theory of the manner of response, a bzhevioral theory of the firm 
focuses primarily on the decision maker and ris environment. At various 
points, new information may cause a farmer to redefine his problem, seek 
more information, set up other alternatives, or accept a previously evalu- 
ated alternative. 

The foregoing elements and principles of a behavioral theory of the 
firm need to be related to each other. Figure 1 is an attempt to show the 
relationships and continuous interactions of the major elements of a be- 
havioral model of the farm arm. 
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Figure 1. Major elements of a behavioral theory of the farm firm 


The specific model of the farm firm 


We constructed a simulation model, using the conceptual model of Fig- 
ure 1 and empirical findings of previous research. For purposes of this ` 
study, managerial ability of the farm operator and the capital structure 
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were controlled variables. The relationships among goals, expectations, 
and other endogenous dynamic variables were specified in the model. 

Farm family goals.—A review of severa. studies of farm family goals 
led to the conclusion that goal orientation o: farm families could be 
grouped into four major areas: living standard; farm ownership; leisure- 
children; and credit-using, risk-taking behavior [8, 14, 16, 18, 26]. Living 
standard is interpreted as the desire for current income to provide a 
satisfactory level of consumption. Farm ownership refers to the desire to 
own land and accumulate net worth. Leiswre-cshildren is interpreted as 
the desire for leisure time and a family. Credit-t-sing, risk-taking behavior 
is the willingness to sacrifice security or accept risk in the farm operation 
in order to achieve other goals. The relative importance of these goals is 
influential in determining what alternatives (for example, farm organiza- 
tion, lend purchase, off-farm work) a farm famiy will consider. 

The relative importance of farm family goals changes over the course 
of time as the endogenous dynamic variables of the model change. Major 
variables affecting the relative importance of these goals are age of the 
farm operator, net worth, size of farm, ard s:ze of family [20]. Four 
equations were developed to estimate the relative importance of farm 
family goals on the basis of these four variables.* 


*On the basis of survey inZormation in “Goals and Goal Achievement of Central 
Indiana Farmers,” an unpublished paper by L. M. Eisgruber and J. L. Hesselbach, 
the following multiple regression equations were estimated: 

(1) G, = 2.074 + 0.796 Ci + 5.625 C2 + 5.838 Cs + 0.001 C4 — 0.069 Ci 
— 0.22 X 10-3 Cı — 0.009 Cy? — 0.522 Cx? — 0.24 C3? 
— 0.189 X 1074 C — 0.11 X 10 Cè + 0.947 X 107°C? 

(2) G: = — 4.115 — 5.504 C2 + 8.762 Cs + 0.C02 Cı — 0.017 Cs + 0.001 C7 
-+ 1.185 Co? — C.323 Cy? — 0.292 X 1976 C4? + 0.332 X 104 C6? 
— 0.595 X 10-7 C7 

(3) G = 3.054 — 0.349 Cı + 1.268 C2 + 8.144 7; — 0.018 Cs — 0.63 X 10~ C7 
— 0.84 X 10-4 Cs — 0.5 X 1078 C2 — 0.357 C3? — 0.715 X 10~ Cs? 
+ 0.0001 C6? + 0.783 X 10-7 C7? — 0 04367; + Ce) 

(4) Ga = 60.268 + 7.906 C2 — 6.068 C's + 0.385€ Cy — 0.968 C2? + 0.273 Ca? 
+ 0.316 X 1077 C7? + 0.122 X 107? Cs? — 0.003 Cy? 

where 

Gh is the score for the living-standard goal (the sample arithmetic mean i3 57); 

Gz is the score for the farm-ownership goal (the sample arith netic mean is 47); 

G; is the score for the leisure-children goal (the sample arith metic mean is 44); 

G; is the score for the credit-using and risk-taking goal (the sample arithmetic mean is 44); 

C; is the age of the farm operator in years; i 

Czis tke stage of the family life cycle, coded as follows; 1—nc children; 2—all children under 
14 years of age; 8-—some children over 14; 4—some children over 21; 5—all children over 21; 

Cs is years of formal education af farm operator; 

C4 is off-farm income in dollars; 

C; is the total number of acres rented; 
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Consumption.—Farm income is not available in its entirety for rein- 
vestment in the farm business. Regardless of the success cf the farm oper- 
ation, at least a minimum amount of money must go for family consump- 
tion. Consumption expenditures of the farm family increase as income 
increases; family size and age of the operator also affect consumption 
expenditures [2, 25]. Consumption expenditures are likely to remain rela- 
tively constant and to lag in adjustment to changes in farm income [27].? 

Expectations.— Expectations form the link between the present and the 
future in the economic world. Research findings [13, 21, 24, 29] indicate 
that farmers tend to project the recent past into the future with only 
minor modification. In line with these research findings, this mode] con- 
siders short-run price and yield expectations to be a function of the past 
three years’ experience of the farmer. Last year’s experience is weighted 
70 percent; two years ago, 20 percent; and three years ago, 10 percent. 
Long-run expectations with respect to prices and yields are the mean of 
the past three years’ experience. 

Farm planning.—In farm planning, the model requires the farmer to 
go through three phases: specification of a plan, budgeting, and evalua- 
tion of the expected outcome.‘ Alternatives considered by the decision 
maker are determined, in part, by the relative importance of goals held 
by the farm family and by the firm’s resources. The first decision to be 


Cs is the total number of acres owned; 

C7 is taxable farm income in dollars; 

Cg is net worth in dollars; and 

Cs is (total debts/total assets) X 100. 

* The following consumption function, which was designed to take these consider- 
ations into account, was incorporated in the simulation model. This function is 
based on USDA data [25, pp. 70, 73, and 76]. 


C = —8277 + 0.5 AFI + 1870 FS + 84.5 AGE — 183.4 FS — 1.1 AGE’, 
where 

C is consumption expenditures; 

AFI is average farm income after taxes and debt payments (farm income in time 
period € is weighted by 0.2, t—1 by 0.5, and t—2 by 0.3; these weights introduce a 
lag and smoothing of consumption expenditures); 

FS is size of farm family (FS < 5); and 

AGE is age of farm operator. 


Minimum family consumption expenditures permitted in the mocel were $2,000 per 
ear. 
* None of the studies mentioned gives the actual weights to be assigned to the past 
experiences for purposes of forming expectations. However, these same studies were 
interpreted as not being opposed to numerical weights such as those indicated here. 
“The “farmer” is a submodel of the overall model. That is to say, relationships 
specifying the farm family goals, the consumption function, formulation of expecta- 
tions, etc., and their relationship to the decision process are a formal part of the 
model. Hence, the model (as manipulated by the computer) specifies alternative 
plans eae budgets, and evaluates these plans without interference on the part of the 
researcher. 
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made by the farmer is that regarding land acquisition. The importance 
attached to the farm-ownership goal determines whether a farmer will 
consider land purchase or renting, both, or neithsr. Either capital or labor 
may restrict land purchase." If the farmer canno- or does not want to buy 
land, he can rent it on a ficty-fifty crop-share lease if labor is available. 

Seven crop rotations of different intensities are specified in the model, 
and the farmer selects the most satisfactory plan, given existing livestock. 
With livestock, existing facilities and labor will ke used where possible. A 
plan requiring an investment in livestock buildings will not be considered 
unless previous alternatives considered do not appear satisfactory. If the 
farmer Ze unable to find a plan which satisfies him, he can work off the 
farm and operate as a part-time farmer or sell the farm. 

The decision process.—The farmer budgets each alternative considered, 
using the price and yield expectations which be has formulated for the 
coming year. The four goals discussed previously are the criteria by which 
the expected results of the alternative being considered are evaluated. 

The model has a norm for each of the four goals. For the living-stan- 
dard goal, there is a level of family consumption expenditures which the 
farmer wishes to attain. This level is a function of past incomes, size of 
the family, age of the operator, and relative importance of the living-stan- 
dard goal. The norm for the farm-ownership goal is an increase in the net 
worth of the farm, and this desired increase is a function of previous net 
worth. The days of opezator’s labor available is the norm for the 
leisure-children goal, and the norm is a function of the farmer's age and 
the importance of this goal. The magnitude of losses, in view of various 
prices, relative to the farm net worth is the norm for the risk-taking, cred- 
it-using behavior goal. 

A level of satisfaction is assigned to each plan, reflecting the degree to 
which the plan is expected to attain the desired norm.° The typical farmer 
was assumed to weight the achievement of various goals as follows: living 
standard, 0.40; farm ownership, 0.25; leisure-children, 0.10; risk-taking, 
credit-using behavior, 0.25." The level of satisfaction with respect to a 


SI is assumed in this model that land is available for rent or purchase during all 
time periods. This pena: prozedure parallels the procelure encountered most often 
empirically by Chastain [4], but it is not the only one “cllowed by farmers, 

° For example, if the farmer in the model has a consumption goal of $5,500 and a 
plan will provide $7,000 for ccnsumption, it is considered a highly satisfactory plan 
and will be given a satisfaction level of 4. If a plan provides $5,500 for consumption, 
it is satisfactory and is given a satisfaction level of 3. A plan supplying over $4,500, 
but less than $5,500 is only partially satisfactory and rece:ves a 2. Plans providing less 
than $4,500 for consumption are not satisfactory and score 1. Similar procedures are 
followed for the other goals. Bez Patrick [20, pp. 45-46] for details. 

T None of the relevant studies reviewed [8, 14, 18, 26] gave actual weights to be 
assigned to individual goals in order to arrive at an index of overall satisfaction. The 
order of importance of the goals in these studies was not considered inconsistent with 
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goal is multiplied by the weighting of the goal, and the sum of these 
values for the four goals gives a measure of the overall satisfactoriness of 
a plan. The plan promising the highest level of overall satisfaction—that is, 
the one which best attains the multiple goals of the decision maker—is se- 
lected and implemented in the farm business. 

Outcomes of the implemented alternative.—The outcome of a particu- 
lar decision is computed by a farm-operation simulator. The require- 
ments of machinery, buildings, fertilizer, feed, labor, and capital are cal- 
culated. Crop yields are calculated, capital items are depreciated, the 
financial results of the farm operation are printed out, and information is 
updated for another year’s decision making. The entire cycle of evalua- 
tion of the firm’s resource position, revision of goals, formulation of ex- 
pectations, and planning can now be repeated. 

Additional variables and relationships.—Federal income tax, with its 
progressive structure, may have a major impact on a farmer's ability to 
increase net worth. Hence, this variable was explicitly taken into account, 
and the farmer’s taxable income for a particular year (as defined by the 
Internal Revenue Service) was taxed at rates approximately equal to 
those specified by the Internal Revenue Service for 1964. 

Price cycles and trends in crop and livestock yields likewise affect capi- 
tal accumulation and were explicitly considered. The specific parameters 
used were derived from time-series data for central Indiana. 

Other variables which influence capital accumulation are random varia- 
bility of outcomes, stage in the price cycle when the model is started, and 
inflation. Although the model used provides for these features, their ex- 
plicit consideration was beyond the scope of this study. 


The Farm Firm Simulated 


A hypothetical farm firm, representative of farms operated by young 
central Indiana farmers, was used as the initial position for this study.® 
The hypothetical farmer was a 28-year-old high school graduate, was 
married, and had three children. As a part owner of his operation, he 
owned 80 acres of land and rented an additional 120 acres on a fifty-fifty 
crop-share lease. Labor could be hired, but neither partnership nor incor- 
poration possibilities were considered. 

The hypothetical cropping system for the year preceding the analysis 
was 130 acres of corn, 30 acres of wheat, 30 acres of soybeans, and 10 





the numerical weights indicated here. The weightings of the goals in evaluation of a 
plan were SCT to reflect the differences in relative importance of particular goals 
if they differed from those of the typical farmer. For adjustment procedures, see 
Patrick [20, p. 97]. 

*This subroutine is a modification of that found in Eisgruber [7]. 

°” The hypothetical farm firm is based on information obtained from Bottum [1], 
Brake and Wirth [8], and Taylor [23]. 
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acres of hay/pasture. There was sufficient machinery in the form of two 
tractors, a combine, a corn planter, a corn picker, and a baler to work this 
operation. The farmer owned 10 brood sows and 20 beef cows. He also 
had 3 concrete floors (1,000 square feet each), 20 individual farrowing 
houses, 2 pole barns (1,0C0 square feet each), and 3 grain bins (1,000 
bushels each). Table 1 presents the initial financial situation of the farm 
firm. 


Table 1. Initial financial resources of the simulated farm? 











Type of asset Total value Outstanding loan 
Land (80 acres) $27,600 $11,040 
Buildings 5,480 2,700 
Machinery 8,000 4,900 
Livestock 6,000 5,000 
Cash 2,000 — 

$49,080 $23 ,640 








® Net worth (total value of assets minus total outstanding loans) is $25.440. 


In the past, the cash income of the hypothetical farm has averaged 
$5,000 per veat 19 The net worth of the farm firm has increased about 
$3,000 per year, and the operator has a 52-percent equity in the farm 
business. Debt payments of $7,339 were due during the first year of the 
analysis. 


Specific Situations Simulated 


The controlled variables for this study were managerial ability of the 
farm operator and capital structure. Managerial ability of the farm opera- 
tor was expressed by the technical transformation rates. The crop and 
livestock yields for the operator with average managerial ability were, in 
the model, assumed to be approximately equal to the average yields of 
central Indiana farmers. Yields for the above-average manager were 10 
percent higher, and those for the below-average manager were 10 percent 
lower. 

Capital structure was divided into three parts: interest rate, long-term 
loan limit, and intermediate-term loan limit. Long-term loan limits relate 
to loans of more than ten years; intermediate-term limits refer to loans of 
from one to ten years. 


» Cash farm income in this model is defined as the total receipts minus current 
operating expenses, federal income taxes, and debt and interest payments. Thus, it is 
the money available for family consumption and investment. 

“It is hypothesized that managerial ability has several components; however, only 
the particular component affectiag technical transformation rates was considered in 
this study. See Johnscn et al. [11] for a broader discussion of managerial ability. 


MANAGERIAL ABILITY AND CAPITAL STRUCTURE / 499 


An unlimited amount of credit was assumed to be available for a one- 
year per:od to finance current expenses. 

Three levels of each of the four controlled variables were simulated. 
Hence, we considered high, average, and low levels of managerial ability; 
interest ~ates of 3, 6, and 9 percent; long-term loan limits of 40, 60, and 80 
percent of the value of the asset; and intermediate-term loan limits of 60, 
75, and 90 percent of the value of assets with a life of less than ten 
years.” All 81 combinations of these situations were simulated over a 
20-year period. The resulting information was then used to analyze the 
effects cf managerial ability, loan limits, and interest rate on the change 
in net worth, land acquisition, total indebtedness, and family consump- 
tion. 

Although interest rates, loan limits, and managerial ability of the farm 
operator were the only controlled variables, they were not the only vari- 
ables affecting outcomes. Because of the interactions among controlled 
variables, decisions made, goals, expectations, and outcomes, it is not pos- 
sible to analyze the effects of controlled variables without also taking into 
account the relationship between expectations and outcomes and the 
changes in farmers’ goals over the course of time. 


Results 

Effect of managerial ability 

Managerial ability of the farm operator was the major factor, among 
those considered in this study, determining the rate of growth of the farm 
firm. With approximately the same level of operating expenses, the better 
managers had more money available to make debt and interest payments 
while at the same time providing more money for family consumption and 
savings. The above-average manager increased his net worth approxi- 
mately $2,000 per year faster than farmers of average managerial ability. 
The more rapid increase in net worth built the base upon which the 
farmer 2ould borrow, and allowed him to acquire land earlier. Low-level 
managers could not make the debt payments required by the purchase of 
land and at the same time maintain a level of family consumption which 
was considered satisfactory in this study. i 


Effect cf interest rate 


The main effects of an increase in the interest rate were to reduce the 
amount of money available for family consumption and savings and to 
lower the rate of net worth accumulation. In general, an increase in the 





“ Neicher the range of interest rates nor the range of loan limits can claim to be 
very “practical.” But use of these extreme values does focus attention on the influence 
of the respective restrictions on outcome. The loan limits can be interpreted as either 
external or self-imposed. 
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interest rate from 3 to 9 percent reduced the net worth accumulated over 
the 20-year period about $30,000, or 17 percent. Increasing the interest 
rate tended to force the farmer of low managerial ability to go out of 
farming earlier. Higher interest payments reduce the money available for 
family consumption expenditures below an acceptable level. Higher inter- 
est rates also tend to force the farmer of average managerial ability cut of 
business under liberal loan-limit situations. 


Effect of long-term loan limits 


-The limits on long-term loans determined the timing of acquisition of 
land. The sooner the farmer was able to buy land, the greater was his net 
worth accumulation in the model. The farmer of average managerial abil- 
ity was retarded more by lowering the long-term loan limit from 80 to 60 
percent than was the farmer of high managerial ability. The 40-percent 
long-term loan limit substantially retarded the acquisition of land for 
farmers of both average and high managerial ability. With high long-term 
loan limits, family consumption expenditures were lower during the early 
years of farm operation, but higher in later years, than with low long-term 
loan limits. 


Effect of intermediate-term loan limits 


In most instances, the intermediate-term loan limits did not have a 
major influence either on net worth accumulated by farmers or on other 
goals. With a high limit on long-term loans, the intermediate-term credit 
limit did not have much influence on the farm firm. Refinancing long-term 
loans provided a cushion of credit availability which allowed the farmer 
to circumvent intermediate-term credit limitations. With lower long-term 
loan limits and also lower intermediate-term loan limits, a larger net 
worth was accumulated during the 20-year period by those farmers who 
shifted toward more extensive crop rotations which require less machin- 
ery, retained the livestock enterprises, or acquired more land than by 
those who shifted to intensive crop rotations. A mcre complete calculation 
of the seasonal labor and machinery requirements would have tended to 
reduce the net worth accumulation of these farmers. 

Table 2 presents the net worth status of farmers under different situa- 
tions at the completion of simulation. 


Validity of Results 


The results were obtained from a model which is complex relative to 
the more traditional models in that it takes explicit account of such items 
as multiple goals, the consumption function, and formulation of expecta- 





“For a more complete discussion of these results see Patrick [20, Chap. 4]. 
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tions. Failure to model true relationships and/or to aggregate the interre- 
lationships properly could easily go unnot-ced, influence the results, and 
render them useless. Also, the lack of relia ale coefficients could make the 
results less meaningful. Hence, some test «f the validity of the results is 
necessary. 

One such test might be to compare the sults with the existing theory 
of firm growth. However, such a theory is poorly developed. Only self- 
contained and largely unrelated models esst [10, 15, 19, 28]. Insofar as 
these can be applied to tħis study, it can be said that the results of this 
study are in agreement with existing princisles and models of investment 
and firm growth with respect to the influenze of managerial ability, inter- 
est rates, and credit limitations. 

An empirical test of the validity of the re ults would be to compare the 
results generated by the model with actual cases. This poses difficulties, 
since the justification for using a model of tkis type is that actual cases are 
not avzilable. In real world situations so meny variables are uncontrolled 
that analysis of historical records of farm firms is exceedingly difficult and 
highly subjective. Hence, the simulation results can’ be validated on a 
basis of “real cases” in only a limited way. 

One way in which such validation may Ce attempted is through com- 
paring the rates of return in the model with ictuel rates of return. Table 3 
presents the simulation model's rates of return on capital for selected 
combinations of controlled variables. 


Table 3. Rate of return to total assets and net worth of case farms over 
20 years of operation 














A a Return to Return to 
Farm situation® total assets? net worth> 
Average-level manager 
80% long-term loan limit SoA Sold 
60% long-term loan limit S.E 9.3% 
40% long-term loan limit 3.€% 7.1% 
High-level manager 
80% long-term loan limit 7.=% 10.4% 
60% long-term loan limit 6.&% 10.2% 
60% long-term loan limit 5.2% 8.5% 





* With the intermediate-term loan limit at 75 percent and a 6-percent interest rate. 

b This rate of return, when applied, will discount tae value of the firm’s total assets 
or net worth by the end of 20 years of operation to tke value of the firm’s initial assets 
or net worth. 


A limited comparison of the simulated results (in Table 3) to actual 
cases indicates that at least the rates of return on total capital invested 
are as nearly alike as can be expected under most circumstances. The rate 
of return on total capital for all Indiana croy farms was 6.9 in 1962 and 
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7.2 in 1963. The 1950-1959 average was 5.0 percent. In 1963, the average 
rate of return on investment in large crop farms was 9.4 percent on the 
“most profitable” group and 3.7 percent on the “least profitable.” In 1964, 
earnings were 4.8 percent on all crop farms [22]. Thus, there is at least 
limited evidence to suggest that the results obtained from this simulation 
of farm firm behavior have a satisfactory degree of validity. 


Economic Implications 


This study indicates that enterprise management ability of the farm op- 
erator (technical transformation rates) is a major factor in determining 
the rate of growth of the farm firm. High levels of technical efficiency will 
result in high levels of farm income, net worth accumulation, and the pos- 
sibility of higher levels of consumption. Farmers of high managerial abil- 
ity appear to have fewer forced sales and a more efficient use of resources 
than those with less managerial ability. Improvement of the technical 
rates of transformation by 10 percent increased the farmer’s net worth 
abort $2,000 per year or about 25 percent at the end of the 20-year pe- 
riod. Investments made by the farmer to improve his managerial skills ap- 
pear to have potentially high returns. 

The extent of capital rationing (either external or internal) is also im- 
portant to the growth of the farm firm. Long-term loan limits are impor- 
tant in determining the rate at which the farm firm can expand; thus they 
determine the time by which an economically productive farm size can be 
attained. External long-term loan limits must reflect the managerial ability 
of the farm operator if they are to be nonlimiting. Liberal credit policies ` 
may allow the farmer of low managerial ability to expand beyond his ca- 
pacity to make debt and interest payments while maintaining an accept- 
able level of family consumption expenditures; on the other hand, restric- 
tive credit may seriously impede the progress of high-level managers. 

While the interest rate does have some effect on the amount of net 
worth accumulated by the farmer in 20 years, its real influence appears to 
be on the ability of the farm business to survive the early years of opera- 
tion. The interest rate was a twofold influence during these years. First, a 
low rate of interest reduces the interest and debt payments a farmer must 
make and, second, it permits the farm family to maintain a satisfactory 
level of consumption expenditures. Most of the additional income result- 
ing from a low interest rate is consumed and thus has less influence on net 
worth accumulation than either managerial ability or loan limits. 

This analysis indicates that farmers with “average” or “low” managerial 
ability and assets similar to the initial situation in this study can remain in 
farming during the early years of farm operation only by reducing con- 





4 The rate of return to net worth is not calculated for the Indiana farms [22]. 
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sumption expenditures below the normally desired levels. The low-level 
manager does not achieve the level of satisfaction to which he aspires 
during early years of farm operation and, from the lending institutions’ 
viewpoint, he automatically becomes a poor credit risk because he can 
make debt payments only by reducing his consumption. Even a short se- 
quence of low-income years can lead to bankruptcy. 

The initial situation of the farm firm in this study was quite favorable. 
However, in order to achieve a rate of growth of the type required for 
ownership of a commercial-sized farm, the farmer was forced to go into 
debt “to the limit.” The liquidity position of the firm at this point is criti- 
cal. This study clearly indicates that, with increasing capital requirements 
of a farm business, the problem of intergeneration transfer of farm capital 
becomes very important. 

A starting farmer, of unproven managerial ability, would require equity 
capital of about $45,000.and a debt commitment of around $75,000 to ob- 
tain a commercial farm without renting, taking traditional loan limits as 
given. Continued transfer cf such amounts of capital through inheritance 
appear, in general, unlikely. This study indicates that servicing debts of 
this magnitude with interest rates higher than 3 percent is possible only 
for above-average managers. All this points to the need for studies of dif- 
ferent financing arrangements, changes in institutional conditions of farm 
transfer, and the possibilities and effects of separating farm operators and 
ownership of farm assets. 


Research Implications 


This study points out some oZ the possibilities of a relatively new re- 
search method in the study of decision making and farm firm growth. The 
model does not have the formal elegance of more traditional methodol- 
ogy, nor the ease of application to a variety of specific farm firm prob- 
lems. However, this study shows that simulation models can be used to 
approximate the farmer’s decision-making process with reasonable accu- 
racy. Assumptions of profit maximization and perfect knowledge do not 
have to be made and noneconomic costs and returns can be included with 
relative ease. The attention of the researcher can be focused on specific 
intrafirm relationships. The researcher can change key factors in these re- 
lationships, while holding other factors constant, and can study the re- 
sults, The time paths of variables are known, whereas in standard linear- 
programming and marginal-analysis models only the equilibrium positions 
are known, 

Simulation procedures appear to be well suited to the study of one fac- 
tor while others are held constant. They make it possible to isolate the 
effect of changes in one variable on a variety of other variables. As a re- 
search tool, simulation is limited only by the researcher's imagination. If 
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specific data are not available, a relationship can often be approximated 
on the basis of available information. “Sensitivity analysis” on certain 
coefficients can be made with relative ease and at low cost by simulation 
techniques. . 

The objectives of the study were not to find optimal strategies of farm 
firm growth in the face of risk and uncertainty. However, the basic model 
readily lends itself to such a study. An evaluation of such an approach 
relative to various programming models [17] would undoubtedly yield 
usefu! information of theoretical as well as pragmatic interest. 

The review of literature associated with construction of this model in 
the areas of farm family goals, formulation of expectations, planning, de- 
cision making, and satisficing versus maximizing suggests that consider- 
able work has been done in these areas, but this research lacks consis- 
tency and contiguity. Efforts to achieve contiguity appear useful and de- 
sirable, since the complex interrelationships of these areas appear to be 
the essence of firm behavior. 

Ths implications of the behavioral approach to descriptive and norma- 
tive enalyses of individual firms for aggregates of these firms are not easy 
to see at this stage. We think that we have shown that this approach can 
be veluable for descriptive economic analysis. We have further suggested 
that it would be relatively easy to use this approach to yield optimal strat- 
egies, that is, to expand into normative analysis. If the problem of calcula- 
tion zan be solved, it is possible that this approach may be useful in the 
analysis of problems at an aggregate level. The ideas offered in this article 
can be only a small indication of the possible, and may encourage more 
empirical and analytical work with this orientation. 


References 


[1] Borrum, J. S., “Production Function Analysis of Agricultural Adjustment in 
Central Indiana,” unpublished Ph.D. thesis, Purdue University, 1963. 

[2] Bnaxe, J. R, Ann C. R. Horm, “The Influence of Household Size and Income 
on Farm Family Expenditures in Michigan 1960,” Michigan Agr. Exp. Sta. 
Quart. Bul. 44:541-558, Feb. 1962. 

[3] Braxe, J. R, anD M. E. Wiera, The Michigan Farm Credit Panel: A History 
of Capital Accumulation, Michigan Agr. Exp. Sta. Res. Rep. 25, 1964. 

[4] Caastarn, E. D., “An Empirical Study of the Decision-Making Process in Farm 
Management,” unpublished Ph.D, thesis, Purdue University, 1956. 

[5] Creat, R. M., anD J. G. Marca, A Behavioral Theory of the Firm, Englewood 
Cliffs, N.J., Prentice-Hall, Inc., 1968. ; 

[6] Dean, G. E., any M. DeBenenictis, “A Model of Economic Development for 
Peasant Farms in Southern Italy,” J. Farm Econ. 46:295-812, May 1964. 

[7] Exscruser, L, M., Farm Operation Simulator and Farm Management Decision 
Exercise, Indiana Agr. Exp. Sta. Res. Progress Rep. 162, Feb. 1965. 

[8] Frrzsrmmons, C., AND E. G. Boss, Factors Affecting Farm Goals, Indiana 
Agr. Exp. Sta. Res. Bul. 663, 1958. 

[9] Heavy, E. O., Economics of Agricultural Production and Resource Use, Engle- 
wood Cliffs, N.J., Prentice-Hall, Inc., 1954. 


506 / Grorce F. PATRICK AND Lupwic M. EISGRUBER 


[10] Hesser, L. F., anp M. R. Janssen, Capital Rationing Among Farmers, Indiana 
. Exp. Sta. Res. Bul. 708, 1960. 

[11] Jounson, G. L., et al, eds., A Study of Managerial Processes of Midwestern 
Farmers, Ames, Iowa State University Press, 1361, 

[12] KxucxHoim, C., “Values and Value Orientations in the Theory of Actions,” in 
Toward a General Theory of Action, ed. Parsons et al., Cambridge, Harvard 
University Press, 1952, pp. 888-482. 

[13] Lancer, J. A., Expectations and Production Plans, Dept. cf Econ. Rep. 141, 
University of Exeter, Aug. 1963. 

[14] Lupwic, E. G., “Goals, Values and Rehabilitation: A Case Study of the Goals 
and Values of Cardiac and Ncn-Cardiac Farmers and Their Relevance tp Reha- 
bilitation,” unpublished M.S. thesis, Purdue University, 1962. 

[15] Lorz, F. A. anp V. Lurz, The Theory of Incestment of the Firm, Princeton, 
Princeton University Press, 1951. 

[16] MacEacuern, G. A. D. W. Taomas, anD L. M. Exscruper, Analysis of Human 
Attributes and Their Relation to Performance Levels of Farm Tenants, Indiana 

. Exp. Sta. Res. Bul. 751, Nov. 1962. 

[17] Mann, W. C., “Alternative Programming Models Involving Uncertainty,” 
J. Farm Econ. 47:595-610 Aug, 1965. 

[18] Nreuson, J., The Michigan Township Extension Experiment: The Farm Families, 
Their Attitudes, Goals, and Goal Achievement, Michigan Agr. Exp. Sta. Tech. 
Bul. 287, 1962. 

[19] Packer, D. W., Resource Acquisition in Corpcrate Growth, Cambridge, MIT 
Press, 1964. i 

[20] Parnicx, G. F., “The Impact of Managerial Ability and Capital Structure on 
Pom Firm Growth,” unpublished M.S. thesis, Purdue University, 1966. 

[21] Paarnennemer, E. J., “Some Expectation Models Used by Selected Groups of 
Midwestern Farmers,” unpublished Ph.D. thesis, Michigan State University, 
1959. 

[22] Sr, F. V., 1964 Farm Business Summary, Purdue University, Cooperative 
Extension Service, EC-252, 1965. 

[23] Ton, R. W., “Linear Programming Analysis of Agricultural Adjustment in 
Central Indiana,” unpublished Ph.D. thesis, Purdue University, 1963. 

[24] Tomexiy, J. R., ano J. A. Smarrres, The Role of Operators Expectations in 
Farm Adjustment, Ohio Agr. Exp. Sta. Res. Bul. 936, April 1963. 

[25] U.S. Department of Agriculture, Farmers’ Expenditures in 1955 by Region, 
Stat. Bul. 224, April 1958. 

[26] Warrack, A. A., “Changes Over Time in Goals of Farm People,” unpublished 
M.S. thesis, Iowa State University, 1963. 

[27] wenns, J. S., Response of Ferm Family Living Expenditures to Fluctuating 
Incomes, Production Econ. Paper 6212, Purdue University, 1962, 

[28] Wenery, J. S., anp J. H. Arginson, Debt Load Capacity of Ferms, Indiana 
Agr. Exp. Sta. Res. Bul. 780, jon 1964. : 

[29] Warams, W. F., “Empirical Study of Price Expectations and Production Plans,” 
J. Farm Econ. 35:355-870, Aug. 1958. 

i 


Credit in the Production Organization of the Pin" 
C. B. BAKER 


It is argued that the equilibrium conditions traditionally used by economists 
must be modified to provide criteria for optima useful to the firm. Impor- 
tant modifications are associated with liquidity attributes of the firm 
organization. Credit, defined as borrowing capacity, constitutes an impor- 
tant source of liquidity. Accordingly, borrowing generates a cast from loss 
of liquidity as well as from interest charges on loans. Modifications are sug- 
gested in the relevant optimizing criteria relating to the firm to account 
for liquidity losses associated with borrowing. Finally, the modifications are 
reflected in models and observational techniques suggested to make the 
conceptual notions operationally useful. 


ACH firm has a financial component as well as nonfinancial compo- 
nents. The financial component includes claims held and debts 
owed, values reported in a balance sheet of the firm. A less evident part 
of the financial component is liquidity of the firm: access to financial as- 
sets and terms on which such access may be gained. Profit-seeking manag- 
ers are willing to pay for liquidity in more or less tangible terms. The 
most tangible, perhaps, is found in insurance. The second is in choices 
made that favor liquid relative to illiquid assets and flexibly managed 
debts relative to inflexible debt commitments. A third is in reservation of 
“credit”—credit defined as the capacity to borrow. Unused credit, like bal- 
ance sheet assets that are liquid, constitute a reserve of liquidity that can 
be called upon to counter the effects of failure in expectations. Though 
not included in the balance sheet, liquidity also has value: 

In this article, I outline the effects of liquidity value, in the form of 
“credit,” on production organization of the firm and stress the fact that 
the values are attached to the unused portion of “credit.” To exchange 
credit for a loan generates a cost in the tangible form of interest. The ex- 
change also entails a loss of liquidity. How costly it is to lose liquidity 
depends upon the total credit available to the entrepreneur and alterna- 
tive sources of liquidity. In any event, I argue that “credit” is an asset 
which can be managed—made to grow, decline, and change in structure— 
and that the results are important for production organization of the firm. 


* Ideas contained in this article were assembled in seminars which I conducted 
at the Universities of Sydney, Melbourne, Adelaide, and Western Australia (Perth) 
and Australian National University in 1967. However, their origin is in research 
conducted earlier at the University of Illinois.: Thanks are due especially to G. D. 
Irwin, D. E. Neuman, and L. F, Rogers for early testing of the utility of the notion 
of lender preferences and to staff and students at the various universities for 
criticisms on the broader frame of reference in which this article is cast. Finally, I 
am grateful for comments from two anonymous Journal reviewers. 








C. B. Baxer is professor of agricultural economics at the University of Illinois. 
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The Theory of Production Organization 
Let 


(1) Y = Mën Zar) 


be a single-valued continuous function with continuous first- and second- 
order derivatives, defined for non-negative values of y (output) and x; 
(input). The quantities y and x; are rates of flow per unit of time. If 
time, implicit in the relation, is less than infinite, x, (input constant with re- 
spect to y) is positive. The level of y with respect for, x2 is influenced by 
the value of x; and the technology used in production. The rate at which 
x, substitutes for xz is given by 


S fad 
which is economically relevant only where dx./dx, (and dx,/dx2) < 0. The 
locuses of points where dx./dx,, dx,/dx, = 0 are “ridge lines.” The ridge 
lines bound the economically relevant area cf the production surface 
mapped with isoquants. 

Let the cost of production be given by 


(3) C= Dën + pote + b, 


where p; is the price of x; and b the cost of x;. We define an “iso-cost” 
line as the locus of input combinations that can be bought for a given out- 
lay. Specifying c as a parameter, 


(4) c= Dun + pote + b, 


we solve for 








ch p 
(5) tı = —— t 
Pı Pı 
and 
o-—b m 
(6) T = wed is 
P2 P2 


The first term on the right side of (5) and (6) defines maxima of x, and xz, 
respectively, that can be bought at outlay c°. The ratio p,/p2 defines the 
slope of an iso-cost line. Cn assumption that the price of input is constant 
for quantities bought, for all inputs, the iso-cost line is straight as between 
all pairs of inputs. 
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The output, y, is maximized, given ct, on the condition, 
(7) Ge 


Since y° and o are parameters, both can be shifted. A locus of points gen- 
erated by (7) is called an expansion path with respect to xı, x2, with the 
special property that it defines cost-minimizing combinations of x; for 
given levels of y.1 It can be expressed as an implicit function: 


(8) l DCH X2) = 0, 


for which (7) is satisfied. 

Among other uses, (8) can be used to appraise organizations in terms of 
“efficiency,” since it traces a path of maximum economic efficiency, as de- 
fined above. A combination of x,, x, that fails to meet condition (8) is 
thus judged to be less than maximally efficient. 


Financing Inputs 


We retain the simplifying assumption that the firm is a pure competitor 
in the purchase of x, and x:. However, we drop the assumption, implicit 
in the above summary, that the firm contains within its own resources the 
capacity to purchase x, and x, without limit. That is, the purchase of x, 
and x, must be financed with loan funds. Hence, the optima specified in 
(7) must now be respecified: 


(9) S de: = Pt EF A 

dv, pot Fs 
where F; is the marginal cost of finance for each unit of x;. If the ratio 
F,/F, equals the ratio p,/p2, there is no diminution of efficiency, in the 
sense of departure from the expansion path. There may, of course, be a 
failure to reach an optimum rate of output, depending on whether or not 
the expected lender response to total loan requests constrains the final 
production organization. 

Assume that the lender is expected to favor x, over 3 The discrimina- 
tion can take either of two forms. The rate of interest may be lower on a 
loan to finance xə than it is on a loan for x,. In this case, the consequence 
is clear. The numerator in the right-hand term of (9) increases relative to 
the denominator, thus increasing the value of the right-hand term. To 
retain the equality requires an increase in the left-hand term: x, must be 
reduced relative to xz. The more likely lender response, however, is more 


1 To assure that (7) yields a cost minimum requires that y’y/y’x; > 0, a condition 
that cannot be safely neglected in the presence of production complementarities 
among inputs. 


510 / C. B. BAKER 


subtle. Suppose that the lender charges the same effective rate of interest, 
whatever the use of funds. But the loan limit to finance x, is less than the 
loan limit to finance xz. That is, credit of the firm is absorbed at a rate 
that is greater for x, than it is for x». If we assume that credit remaining 
unused has a value greater than zero, F, exceeds F, and the optimum 
quantity of x, will be reduced relative to xz. 

In Figure 1, the cost of producing y° is minimized with x.1 and x." 
when it is assumed that the effect on credit is the same per unit of either 
input. OS, traces the path of cost-minimizing combinations on this as- 
sumption. On the other hand, should the farmer expect lenders to favor 
X2 OVET x,, the expansion path will steepen (see, for example, OS,). The 
path of cost-minimizing combinations will reflect different combinations 
of x, and x, in equilibria. The cost of producing y° will be increased from 
ce toc. 

Similar results hold in the allocation of resources among competing 
uses, Given that products yı and yz are each produced optimally (that is, 
on expansion paths, respectively), it can be shown that inputs common to 
both products are optimally allocated between the products when 


(10) -— ==, 


where P, and P, are prices of y, and yz, respectively. If the firm is a pure 
competitor in the sale of products, the slope of the “iso-revenue” line, 
defined by the right side of (10), is a constant. 

This rather limited optimum can be extended easily by accounting for 
the marginal cost, with respect to output, of inputs specific to each prod- 
uct: 


at) 8 dyz = Di Cı 
dän P 27 Ce 

where C, and C, are marginal costs, with respect to output, of inputs 
specific to production of y, and yz, respectively. Equation (11) specifies 
an optimum allocation of all resources: those specific as well as those 
common to y; and 42. We have assumed, in Figure 2, that the modified 
iso-revenue function is also linear. The assumption may be violated by 
nonlinear production relations or by input prices that vary with respect 
to quantities purchased. However, our analysis is facilitated by the linear- 
ity assumption and our conclusions little affected bv its failure if it can 
be further assumed that any nonlinearity is convex with respect to the 
origin. 

However, suppose that (a) the firm is dependent upon loan funds to 
finance the expansion of ty, and/or yə and (UN) available lenders discrim- 
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inate, favoring y2 over yı. That is, credit. absorbed to finance yp is less than 
credit. absorbed to finance y,. Under these conditions, an optimal alloca- 
tion of variable inputs between y, and yz requires 


dya Dit Ly 


(12) atin , 
dy P,—CF+L, .. 
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Figure 1. Effects of finance costs on cost-minimizing combinations of 
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Figure 2. Effects of finance costs on profit-maximizing allocations of 
resources between Y, and Y, 


where L; is a general term, expressing the cost to the firm associated 
with credit absorbed in borrowing, in terms of output. We associate this 
cost with loss of liquidity occasioned by borowing. Again, if credit held in 
reserve is worth anything greater than zero, y. will be increased relative 
to Yu. 

We conclude that an optimal response of the borrowing firm to lender 
preferences generates a 2roduction organization that is suboptimum if a 
market-oriented theory cf the firm is taken as the source of criteria for 
optima. An exception is noted if lender preferences happen to accord 
with market preferences. That is, should F;/F; in (9) equal pı/pz, lender 
preferences would not affect the slope of the iso-cost function and hence 
would leave the optimally adjusted production organization on expansion 
path OS, (Fig. 1). Similarly, in the case of resource allocation, y. and yz 
would be produced alng OS, (Fig. 2) if L./L. happened to equal 
(Pı — Ci)/(P2 — G2). . 
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Little research has been done to discover lender preferences. 2 Yet the 
available evidence suggests that there is little relation between market 
preferences and lender preferences. Nor do lenders appraise expectations 
in the same terms as borrowers. Presumably, the latter are influenced by 
relative contributions of alternatives to net income (and determinants 
` thereof). Evidence suggests that lenders favor loans that are self-liquidat- 
ing or asset-generating or both. Neither characteristic necessarily coin- 
cides with market preference or borrower preference. Hence, for prescrip- 
tive purposes, the model of production organization implied by a market- 
oriented theory of the firm must be adapted to the behavioral properties 
of lenders and the response thereto of the firm’s entrepreneur. 


Research Implications 


To explore the implications of these adaptations of the theory of the 
firm’s production organization, it is convenient to represent the choices 
and constraints thereon in terms of submodels of linear programs. In 
Table 1, we outline four choices among many open to the firm: buy ma- 
chinery (M) or livestock (S) and use machinery or livestock. The 
choices are constrained by a sum of cash, shown in the column of constraint 
levels. The objective is to maximize returns above variable cost, where the 
profit-contributing activities are from use of machinery and use of live- 
stock. The relative contributions to profit (Pr) are 1.8 and 1.5 dollars per 
unit of activity from use of machinery and livestock, respectively. 

In so simple a choice, it can be seen immediately that the optimum 
choice is to use machinery to the maximum permitted by the cash con- 
straint. To vary cash parametrically would in no case generate a qualita- 
tively different solution. The use of machinery would simply be made to 
vary. 

In Table 2 we elaborate both alternatives and constraints to include the 
possibility of (and constraints on) borrowing to finance purchases of ma- 
chinery and livestock. The consequence is to add a column to reflect the 


* Findings reported by R. K. Lindner [8] agree largely with some aspects of re- 
search findings of my own. 


Table 1. Submodel of a linear program: no external finance 





Buy Use . 
Row description Ph ition Constraint 
Ss M s eve 
Cash 1 1 < bı 
Machinery ~] 1 < 0 
Livestock -1 1 Z 0 
Profit 1.8 1.5 = max 
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Table 2. Submodel of a linear program: undifferentiated external fi- 








nance 
Use on- 
Row description Borrow pel ar straint 
M S level 
Cash —1 < by 
Machinery 1 < 0 
Livestock H < 0 
Credit a < bz 
Profiż 1.8 1.5 —1.06 = max 











activity of borrowing ard repaying the debt incurred and a row in which 
to reflect the credit limit (b; in constraint level) available to the firm. 

A more realistic portrayal would, of course, permit borrowing to occur 
throughout the period (say a year); it would also permit loan balances to 
be repaid through the period, and loans activated later in the year to be 
carried forward into the following period (or represent unpaid debt as re- 
duction in profit), We retain maximum simplicity in Table 2 while intro- 
ducing the bare essentials related to finance. 

With the assumption that credit of the firm is undifferentiated as to use 
or source of loan funds, we see immediately that the submodel repre- 
sented in Table 2 will generate qualitatively the same choices as does the 
one in Table 1. The addition of an undifferentiated credit constraint af- 
fects, in general, the quentity in which M is activated, but not the relation 
between M and S in the optimum solution. 

In Table 3, we introduce differentiated credit, a suggestion of a “credit 
profile.” It is a simplified version, of course, when compared with its likely 
complexity in the real world. Yet simple as it is, it has properties that 
allow us to explore consequences of financial constraints and alternatives 
on production organization. An additional column is required, as well as 
an additional row, to reflect the difference in rate at which credit of the 
firm is absorbed in financing M or S. No special empirical significance 
should be ascribed to the credit coefficients in these columns. Yet they do 


Table 3. Submodel of a linear program: external finance differentiated 
by purpose of loan 


Row 
description 








Cash 
Machinery 
Livestock 
Credit 
Profit 
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reflect evidence at hand on the relative absorption rates for loan purposes 
thus differentiated. Given these credit absorption rates, we now find that ` 
the optimum production organization depends on the value of credit held 
in reserve. 

In Table 4 we add the realistic element of credit differentiated by 
source of loan, in the case of machinery, as well as use made of loan pro- 
ceeds. 


Table 4. Submodel of a linear program: external finance differentiated 
by loan purpose and source of loan 





























: Borrow 
Row Bay Use Rela- Con- 
descrip- M nio a straint 
tion a S level 
M S M S B D 

Cash 1 1 — 1 —1 —1 < bi 
Machinery | —1 1 < 0 
Livestock —1 1 < 0 
Credit (3) aB ag? a < b: 
Credit (D} ap? ap < b? 
Profit 1.8 1.5 |—(QQ+/)) 0+ğ|-0 +ò =a max 








In the credit rows, we show, with subscripts, coefficients that reflect 
credit absorption rates associated with the source from which the loans 
are obtained. Coefficients with superscripts reflect reaction of the alter- 
nate lender to borrowing from his competitor. They are in the nature of 
interaction terms and would likely be so estimated in regression models 
used to estimate such coefficients. 

We have introduced but a sample of elements that are relevant from ` 
the financial environment external to the farm firm. For example, the 
problem of sequential alternatives cannot be accommodated in the simple 
submocels we have used so far. For intrayear sequential alternatives, 
there must be a specification of subyear periods—for example, quarters, 
months, or other time periods. Another alternative is leasing (or hiring ) 
resourcss or actual job contracts. These alternatives too would likely re- 
quire that the model period be divided into subperiods. The effects of 
lease choices on credit would be reflected in values of technical coeff- 
cients in the body of the tables. 


Multiperiod Effects 


Further developments follow. The most obvious is to introduce alterna- 
tives in the acquisition of land resources: purchase, lease, or development 
of resources already at hand. With choices already illustrated, a model 
with multiple time periods would be most useful. For treatment of alter- 
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natives in real property, it becomes imperative. The alternatives in models 
are multiperiod linear programming, recursive linear programming, dy- 
namic programming, and simulation. For reasons outlined elsewhere [1], 
I have chosen multiperiod linear programming for its versatility. 

Table 5 displays an abbreviated version of a submodel with the neces- 
sary additions. Land is designated by L, divided into two (quality) 
classes (subscripts), and measured in physical units (say, acres), To buy 
adds land in the period of purchase (superscripts) and in each succeed- 
ing period as well. To lease, on the other hand, adds land only in the pe- 
riod of the transaction. We show land imprcvement to be permanent, like 
land purchase. However, the effects of an alternative assumption could be 
shown quite easily. An initial land supply is specified in right-hand ele- 
ments in each of the periods in which the model is specified. The initial 
cash supply is specified for the first period only, supplies for succeeding 
periods being made available through transfer, in addition to cash gener- 
ated in each of the periods from sales. 

We have not shown consequences of the land transactions and use on 
credit and borrowing alternatives. Clearly, the relevant credit profile is 
now enlarged to include farm mortgage credit as well as non-real estate 
credit. The terms of farm mortgages and land leases might well be ex- 
pected to affect non-real estate credit limits and rates of use consequent 
to borrowing. Hence, a new array of coefficients needs now to be esti- 
mated. 

The inclusion of land improvement as an alternative to purchase and 
lease suggests immediately the desirability of adding a further submodel 
reflecting the tax consequences, We have not done so, but the problem 
does not appear to be intractable from a logical point of view, and the 
observational problems that are generated are simple compared to others 
implied by the adaptations suggested above. 


Observational Problems 


Observational problems also are implied. In the submodel displayed in 
Tables 3 and 4, it is clear that each of the parameters identified with a 
letter constitutes a task in estimation. In summary, what is required is an 
estimate on total credit available from alternate sources, in whatever cate- 
gories it is relevant to make differentiations, and rates at which such cred- 
its are absorbed (or generated) by financial, production, and marketing 
activities, 

The. first point is elementary. Since the parameters describe lender be- 
havior, the observational target is the relevant population of lenders. It 
would be a misallocation of research resources, therefore, to survey farm- 
ers in (say) an attitudinal study of credit use. It would not be irrelevant, 
however, to study decision-making processes and behavior of farmers, 
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to test the relevance of a model of the trpe illustrated in Table 4. The 
model generates an equilibrium that is -oint among production, finan- 
cial, and marketing choices. To me, suzh a portrayal of alternatives 
and constraints (and objective) is an appealing asumption on the behav- 
ior most farmers would regard as economically desirable. Yet the point is 
controversial enough that research is needed to resolve it. 

To obtain relevant estimates on lender response is a subtle problem. 
For many years, lenders have been counseled to appraise loan requests of 
farmers on the basis of their effects on profit to the farmers. Were one to 
make an attitudinal survey of responsible lending officers, he might well 
conclude that such a lending criterion is inceed a principal feature of 
lender behavior. Yet there are persuasive reasons to suspect that the com- 
mercial lender would be foolish to follow such a criterion without sub- 
stantial modifications. 

First, his return from a loan consists of a fixed sum, given time, that is 
quite small relative to the principal sum that is advanced. Unlike the 
farmer, the lender does not participate in profit expectations. Second, the 
lender often is asked to finance the purckase of a long-term asset with a 
short-term loan. Hence, the payoff period that is relevant to the lender dif- 
fers from the payoff period relevant to the borrower. Finally, the lender’s 
behavior is constrained by determinants cf his supply of loanable funds. 
And these differ from the determinants of the farmers demand for loan’ 
funds. Hence, it is naive to expect the leader to possess the same set of 
behavioral responses to production and marketing alternatives as does the 
farmer. 

One way of avoiding the problem of conditioned response of the lender 
is to study loans actually made by lenders, and factors associated with 
variations in terms of the loans. Such an approach is limited relative to 
informational requirements of models such as those we have illustrated. 
At best, data available are restricted to loans that have been approved. 
The information required includes loan limits. Also, the loan requests 
themselves reflect inhibitions of farmers in making loan applications. One 
strongly suspects that for many farmers the fear of possible rejection 
keeps them from asking for loans, thus truncating the distribution of loan 
requests that might otherwise be observed.* 

A second way to avoid the problem of lenders’ conditioned responses 
might be to simulate a borrowing situation. We have, in fact, been reason- 
ably successful in several simple simulations in studies of commercial 
lenders in Illinois [2]. The simulations require formulations of a farm de- 
scription, in terms of a list of assets, detts, income and expenses, and a 


* Support for this hypothesis can be found in results of a survey of Australian 
farmers made by the Australian Reserve Bank in 1955 [4, p. 19]. 
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family situation. In one example, it was realistic enough that several re- 
spondents thought they recognized the farm among their customers! The 
interviewer was a graduate student with a farm background, whose age 
was the same as that postulated for the farm operator. After introducing 
himself to the loan officer and applying for a loan, he drew on’ the de- 
scriptive information as required to respond to questions asked by the 
loan officer. The loan application was made at a level designed to be al- 
most certain to generate a refusal, whereupon it was lowered until an ac- 
ceptance was gained. The process was repeated over several loan pur- 
poses, and among different types and locations of lenders. The results 
could be summarized in terms of what might be characterized as the 
firm’s “credit profile.” 

We found primary lenders (banks and production credit associations) 
to preter loans that are (1) self-liquidating and (2) asset-generating. In 
the Midwest, cattle feeding loans possess both properties and, in addition, 
are administratively convenient and large in size. They are highly valued 
loans and represent the only instance in which we could detect a conces- 
sion in terms of interest rate. Otherwise, the rate of interest appeared to 
be unsuitable as an instrument with which to reflect degree of risk, at 
least over the range of risk tolerated by the primary lender. 

A self-liquidating loan is one in which the proceeds are so used that the 
payoff occurs within the maturity of the loan. An example is a one-year 
loan for nitrogenous fertilizer. An asset-generating loan is one in which ` 
the proceeds are used to add an asset that can be formally pledged as a 
lien in support of the loan. A machinery loan has this property. A fertil- 
izer loan does not. Lenders varied in their ranking of loans with one but 
not the other property. In general, however, such loans were viewed 
much less favorably than were those with both properties. Since the evi- 
dence was available in terms of loan limits, the types of loans could be 
differentiated in numerical terms, as required by properties of the model. 

We have since expanded the research to explore the effects of varying 
the sequence of borrowing activities. We have found, for example, that 
credit available to the farmer within a year is larger if he finances first a 
cattle purchase and later a machinery investment than if he were to re- 
verse the sequence. We have done little to examine the possibility of in- 
teraction between lenders. Again the sequence of events may be impor- 
tant. The primary lender may so react to a debt already owed to a mer- 
chant that the farmer’s total credit is reduced. But the reverse almost cer- 
tainly is not so. The dealer seldom so reacts to the existence of a debt 
owed to a primary lender. He is highly specialized, as a lender, confined 
to the merchandising transaction that gave rise to the demand for a loan 
in the first instance. Moreover, the lien commonly is restricted to the asset 
whose purchase is being financed. 
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Concluding Remarks 


Earlier I argued tha: to use credit entails a loss of liquidity. Since li- 
quidity is valuable, credit use is costly. To estimate the cost requires (1) 
relevant and accurate estimates on amounts of liquidity loss and (2) cost 
rates to associate with liquidity loss. We have shown that the first re- 
quirement can be satisfied by (a) appropriate estimates of lender behav- 
ior and (b) incorporation of such estimates in allocation decisions within 
the credit-using firm. 

We have said little of empiric relevance with respect to the second re- 
quirement. One possibility is to examine costs of liquidity sources alterna- 
tive to credit, such as insurance, cash, and forward contracts. Insurance 
and forward contracts are less general than credit, however, and their 
costs perhaps, therefore, an underestimate of the liquidity value of credit. 
On the other hand, cash is still more general than credit, as a source of 
liquidity. The cost of cash withheld from production commitment might 
therefore represent an overestimate of the liquidity value of (unused) 
credit. 

Were relevant and accurate estimates available on such liquidity 
values, they could easily be incorporated in allocation models such as 
those indicated in this article. They simply would be used (as reservation 
prices) in slack vectors, to value credit in its various forms. One might 
expect relevant reservation prices to vary widely among firms end over 
the course of time for a given firm. Useful results might be obtained from 
ranging them as parameter variations in linear programming applications. 
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The Long-Run Efficiency of United States Sugar Policy” 


Tuomas H. BATES 


The adequacy of future sugar availabilities for United States consumption 
requirements since the 1960 embargo on Cuban sugar is a matter of con- 
tinuing concern. This article gives estimates of the long-run effects of 
this embargo on the world and the United States sugar economies as well 
as of the efficiency of current United States long-run sugar supply policy. 
Long-run supply and demand functions were estimated and a general 
equilibrium competitive model was constructed. Comparison of the results 
of this competitive model with projected results of the present United 
States sugar supply program demonstrates the potential economic ineffi- 
ciencies of the program. 


HE mid-1960 embargo on Cuban sugar closed off a source which 

had supplied over one-third of the United States’ total consumption 
requirements for some years. The conditions of the embargo and later 
changes in the Sugar Act of 1948 include a quota for Cuba, but this quota 
has been reallocated to other sources until Cuba returns to the free world. 
The uncertainty of this return gives rise to continuing concern about the 
adequacy of future overall supply of sugar to satisfy domestic consump- 
tion requirements [7, p. 1]. 

The reallocation of the United States sugar quota has had marked 
long-run effects on the source pattern. In addition, the mutually depen- 
dent acts of setting a long-run sugar policy and specifying supply sources 
must carry out the purposes of our present Sugar Act: (1) to make it 
possible, as a matter of national security, to produce a substantial part of 
our sugar requirements within the United States and to do this without a 
highly protective tariff, (2) to assure United States consumers of a plenti- 
ful and stable supply of sugar at reasonable prices, and (3) to permit 
nearby friendly foreign countries to participate equitably in supplying the 
United States market for the double purpose of expanding international 
trade and assuring a stable and adequate supply of sugar [8, p. 2]. 

However, these goals are being achieved at the expense of higher con- 
sumer prices and inflexibility in quota allocations, so that development of 
new and perhaps lower-cost supply regions is retarded. 


* Giannini Foundation Paper No. 281. I am indebted to the late R. G. Bressler, Jr., 
my advisor on the thesis H from which this article was developed, and to D. A. 
Clarke, Jr., and J. N. Boles of the University of California, Berkeley, and the Journal 
reviewers for valuable comments and suggestions. Financial support for the study 
was provided by the Giannini Foundation, 

*The Secretary of Agriculture has responsibility for administration of the Sugar 
Act(s). 

po H. Bates is associate professor of world business at San Francisco State 
College. 
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The 1960 embargo decision and the pol tically oriented policy of induc- 
ing artificially high prices to encourage comestic production are interre- 
lated, but they are distinct issues. Although both affect the efficiency of 
the United States supply pattern—and the world sugar market as well— 
our analysis will attempi to isolate the Cuban embargo effect from the re- 
maining determinants of the efficiency of this market. 

The purpose of the research reported ir this article was to estimate the 
long-run effects of the Cuban embargo on the world sugar economy and 
on the United States and to estimate tke efficiency of current United 
States long-run sugar supply policy. This efficiency was measured by com- 
paring the total cost of cbtaining the long-run United States supply under 
conditions imposed by United States sugar legislation with costs under 
conditions of a more competitive world market. 


Recent History of United Stazes Sugar Programs 


The present basic Sugar Act of the Un.ted States was passed in 1948. 
This Sugar Act made provision that the domestic areas (United States 
mainland, Hawaii, Puerto Rico, and the ‘/irgin Islands) and the Philip- 
pines be granted fixed sugar tonnage quo:as which would not vary with 
_ changes in consumption requirements, as letermined by the Secretary of 
‘Agriculture. For Cuba and other foreign countries, the quotas were fixed 
on a percentage basis, Cuba receiving 98.34 percent and other countries 
1.36 percent of the difference between consumption requirements and the 
sum of the fixed tonnage quotas for the domestic areas and the Philip- 
pines. This arrangemen: allocated substentially all of the increase in 
United States consumption requirements to Cuba. 

A 1951 amendment to the Sugar Act increased the fixed quota for 
Puerto Rico and the Virgin Islands, increa:ed the quota for foreign coun- 
tries other than Cuba and the Philippines from 1.36 to 4 percent, and set 
Cuba's share at 96 percent. A 1956 amencment restored to the domestic 
areas participation in the growth of the Un_ted States market. That is, any 
growth in United States consumption beycnd 8.35 million short tons was 
shared 55 percent by domestic areas and 45 percent by foreign areas. 

The July 1960 amendments to the Sugar Act provided for presidential 
actions under which sugar imports fom Cuba were effectively 
terminated.” The diverted quota was alloceted according to the following 
provisions: 

1. To domestic areas, Cuba’s former share in domestic area deficits.’ 


* The United States severed diplomatic relations with Cuba in January 1961. 

TA deficit refers to the inability of a country © supply its quota under the Sugar 
Act. This refers to both domestic and foreign soarces. The 1960-1962 amendments 
required that if he discovered that any domestic area or Cuba could not supply its 
quota, the Secretary of Agriculture must allocate the deficits among the rest of the 
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Table 1. United States domestic sugar supply allotments* 











nee Prior Sugar Act of 1948 | Sugar Act of 1948 
a legislation as amended, 1962 | as amended, 1965 
GE short tons, raw eaiueb, 

Domestic beet area 2,110,627 2,650,000 3,025,000 
Mainland cane area 649,460 895,000 1,100,000 
Hawaii 1,117,936 1,110,000 1,110,000 
Puerto Rico 1,231,682 1,140,000 1,140,000 
Virgin Islands 16,795 15,000 15,000 
Total 5,126,500 5,810,000 6,390,000 








a These allotments are based on consumption requirements of not over 9.7 million 
short tons in 1962 nor over 10.4 million short tons in 1965. See footnote 4 regarding 
allocation of consumption requirements in excess of these figures in the 1962 and 1965 
amendments. 

b Raw value of any quantity of sugar means its equivalent in terms of ordinary com- 
mercial raw sugar testing 96 degrees by the polariscope. The rate for converting values 
from raw to refined is 100 parts to 92 parts. 

Sources: U.S. Congress [5], U.S. Senate [9]. 


2. To countries having quotas of 3,000 to 10,000 tons, enough to permit 
total imports of 10,000 tons from each. 

3. To the Republic of the Philippines, 15 percent of the remainder 
after the first two provisions are effected. 

4, The balance, including deficits in above, to other quota countries in 
proportion to quotas regularly determined. 

5. Amounts not forthcoming from sources in provision four, to any 
friendly foreign country [6, p. 8]. 

Amzndments passed in March 1961 required special consideration in 
making importations under the fifth provision to countries in the Western 
Hemisphere and to countries purchasing United States agricultural com- 
modities. In July 1962, the Sugar Act of 1948 was amended and extended 
to December 31, 1966. In November 1965, the Sugar Act was again 
amended and extended to December 31, 1971. As shown in Table 1, both 
the 1962 and 1965 amendments increased the quotas for sugar allocated 
to domestic sources.* 





areas in proportion to their quotas. The 1965 amendment assigned a share amounting 
to 47.22 percent of all deficits beginning in 1966 to the Philippines, except that a 
deficit of a country which is a member of the Central American Common Market 
would first be allocated to other member countries. The remainder of deficits arising 
in a domestic area or any Western Hemisphere SSC would be prorated to other 
Westem Hemisphere countries. The remainder of deficits arising elsewhere would 
be prozated to other non-Western Hemisphere countries. 

*Table 1 shows the allotment of sugar supply to United States domestic sources 
under consumption requirement assumptions of 9.7 million short tons in 1962 and 
10.4 million short tons in 1965. Table 2 indicates the percentage allocation to foreign 
sources of the difference between total domestic allocations shown in Table 1 and 
these consumption requirements, less allocations to the Philippines and other special 
sources as mentioned elsewhere. 
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In the 1962 amendment, the Republic of the Philippines was given a 
quota of 1.05 million short tons. In the 1655 amendment, to this quota of 
1.05 million short tons was added 10.86 f=rcent of an amount, not to ex- 
ceed 0.7 million short tens, by which the requirements for consumption 
for the calendar year, as determined by tne Secretary of Agriculture, ex- 
ceeded 9.7 million short tons. In both amendments, small allocations were 
also made to the United Kingdom, Belgium, and Hong Kong in 1962 and 
to Ireland and the Bahama Islands in 1965. 

Both amendments reallocated the Cubar share. Under the 1965 amend- 
ment, the 50-percent Cuban share was porated among those other for- 
eign countries listed in Table 2 according to their basic quotas until such 
time as Cuba’s quota is restored followirg its return to the free world. 
However, the portion of the Cuban share arising from consumption re- 
quirements in excess of 10 million short tons is to be prorated among 
members of the Organization of American Ctates. 


The Long-Run Efficiency of the “Vorld Sugar Economy 


For my purposes it wes necessary to esimate long-run (through 1970) 
demand and supply functions for the supplying and/or consuming regions 
(Table 3) and to estimate transportation osts.” Although few data were 
available for this purpose, I used what seemed to be the most reliable in- 
formation available at the time. 


Long-run supply estimates® 


I calculated linear supply functions for some 38 major free-world sugar 
suppliers, using quantities of sugar that a USDA study [7] estimated 
would become available under different price situations relative to 1959 
prices. For the supplying countries not in he USDA study, supply func- 
tions were assumed which are infinitely elastic at 1959 prices up to a 
quantity estimated to be the country’s long-run capacity. At this capacity, 
the function has zero elasticity. For the folowing reasons, this functional 
form was considered to be appropriate for -he countries involved: 

L Many of the countries for which thi: particular function was used 
are temperate, high-cost, sugar-beet areas of Western Europe, Eastern 
Europ2, the U.S.S.R., and Communist Chiza. The production policies of 
most cf these countries are based on meeting domestic consumption needs 
rather than on exports. Increases in sugar production: for the U.S.S.R. and 
Communist China in the near future will likely be confined within the 
limits of their domestic consumption requirements. 





5 Cost equations for ocean transportation of sugar in 1959 and 1963 are developed 
in my original study [1, pp. 148-166]. 

‘The derivation of the long-run supply and ccasumption estimates are dealt with 
in more detail in the original study [1, pp. 83-107]. 
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Table 2. Individual foreign country quotas* | 














Sugar Act of 1948 
Sugar Act of as amended, 1965 
Country 1948 as 
amended, 1962 With Cuban Cuban share 
share reallocated? 
Se EE RO ENEE EE A eech 
In Western Hemisphere 

Cuba 57.77 50.00 keng 

Mexico 6.71 7.73 15.46 
Dominican Republic 6.71 7.56 15.12 
Brazil 6.37 7.56 15.12 
Peru 6.71 6.03 12.06 
British West Indies 3.19 3.02 6.04 
Ecuador 0.88 1.10 2.20 
French West Indies 1.06 0.95 1.90 
Argentina — 0.93 1.86 
Costa Rica 0.88 0.89 1.78 
Nicaragua 0.88 0.89 1.78 
Colombia — 0.80 1.60 
Guatemala 0.71 0.75 1.50 
Panama 0.53 0.56 1.12 
El Salvador 0.36 0.55 1.10 
Haiti 0.71 0.42 0.84 
Venezuela — 0.38 0.76 
British Honduras 0.35 0.22 0.44 
Bolivia — 0.09 0.18 
Honduras — 0.09 0.18 
Paraguay 0.35 _ keng 

Outside Western Hemisphere 

Australia 1.41 3.60 7.20 
Republic of China 1,24 1.50 3.00 
India 0.71 1.44 2.88 
South Africa 0.71 1.06 2.12 
Fiji 0.35 0.79 1.58 
Thailand Deg 0.33 0.66 
Mauritius to 0.33 0.66 
Malagasy Republic ez 0.17 0.34 
Swaziland i— 0.13 0.26 
Southern Rhodesia? E 0.13 0.26 
Netherlands 0.35 = — 








a Quotas represent relative shares of United States sugar requirements remaining 
over the allocations to domestic sources, the Philippines, and other exceptions as stated 
in each amendment. 

b Assuming United States consumption requirements of not over 10 million short 
tons. 

° Withheld in 1965. 

Sources: U.S. Congress [5], U.S. Senate [9]. 


2. Several of the cane-producing countries are low-income, developing, 
tropical African countries which, as a general rule, have balance-of-pay- 
ments problems. They are dependent upon the foreign exchange which 
they can earn, borrow, or get through grants or aid for the importation of 
capital equipment with which to implement their economic development 
programs. As a result, they often find it advantageous to expand their 
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Table 3. Geographical regions and departure-arrival ports* 








Region Port(s) 
1. Northwest Europe Osle 
2. West Europe London 
3. North Central Europe Danzig 
4. South Central Europe Trieste 
5. Regions 3 and 4 combined? Trieste 
6. U.S.S.R. Odessa 
Leningrad 
7. United States New York 
New Orleans 
San Francisco 
8. North America Montreal 
Vancouver 
9. Central America and Caribbean Santo Domingo 
9a. Cuba Habana 
10, Western South America Callao 
11. Eastern South America Recife 
12. Northwest Middle East . Izmir 
13. Western Middle East Al Basrah 
14. Middle East Colombo 
15. North Far East Yokohama 
16. North Middle Far East Shanghai 
17. China (Taiwan) Tanshui 
18. Middle Far East Penang 
19. Philippines Manila 
20. South Far East Djakarta 
21. South Africa Durban 
22. Central Africa Mombasa 
23. East North Africa Port Said 
24, Southwest North Africa Lagos 
25. Northwest North Africa Casablanca 
26. Indian Ocean Port Louis 
27. Australia Brisbane 
28. Fiji Islands Suve 
29. New Zealand Wellington 
30. Hawaiian Islands ` Honolulu 
31. Southern Oceania Papeete 
32. U.S.A—administered Oceania Apra 
33. New Guinea and Western Samoa Port Moresby 





a All distances between ports were calculated for use in the solution of the competitive 
models. 
> Regions 3 and 4 in 1959 were joined in 1963 to make a single region 5. 


sugar production to save the foreign exchenge which would otherwise be 
spent for sugar imports. Such expansion may be undertaken despite high 
internal costs, and the amount produced may be highly independent of 
prices in the world market. On the other hand, several African countries 
are relatively new in sugar production and have abundant lands for 
this purpose and promising potential for future, competitively priced 
sugar. Some of them, such as Ghana, Nigeria, Ethiopia, and Sudan, are 
particularly interested ir: developing interne] sources of supply. The fu- 
ture possibility of competing on the world sugar market could be a strong 
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incentive for the development of their sugar-producing sections, even at 
initially high costs. 

3. A number of cane-producing countries (for example, Angola, Moz- 
ambique, Malagasy, Kenya, Tanzania, and Uganda) produce under ad- 
ministratively contrived price structures and quotas. The sugar exports of 
these countries go to one of the large consuming countries of Western Eu- 
rope or onto the world sugar market under the terms of the Common- 
wealth Sugar Agreement. 

The assumed supply functions for these countries imply that, at about 
the 1959 at-region price for sugar, each of these countries would supply ` 
sugar up to its physical capacity. Below this price no sugar would be sup- 
plied, as each of the countries would import instead. When the sugar 
price falls below their 1959 supply price, these countries could shift land 
into scmething else for which their costs of production are lower relative 
to the world price, and export this product in exchange for sugar. 

For Cuba, the available data were insufficient to allow construction of 
a defensible long-run supply curve which showed any price interaction 
other han infinite elasticity up to capacity. While Cuba sells a significant 
amount of sugar on the free market, she also has certain politically deter- 
mined supply commitments which are not closely related to price. 

In estimating long-range capacity limits, I considered such factors as 
available land for future expansion, present and estimated constraints on 
future growth of milling capacity and technology, growth in yields per 
acre, government policy regarding the role of sugar production in each 
country’s overall economic performance, age and condition of present 
sugar lands, and climate. For the United States, Puerto Rico, the Virgin 
Islands, and Hawaii, estimates were available in the USDA study. 


Long-+run demand estimates 


For purposes of estimating long-run sugar consumption functions, stud- 
ies by Viton and Pignalosa [10] and the United Nations [3, 4] were very 
useful. Viton and Pignalosa studied the trends in the consumption of 
sugar over the last two decades, and the factors determining sugar con- 
sumption and its growth rates, and concluded their analysis with some in- 
dications of the likely course of sugar consumption in the years ahead. 
These sources gave me sufficient information so that I could estimate total 
sugar consumption by certain groups of countries (grouped by per capita 
sugar consumption ) in 1970. 

In che Viton and Pignalosa study, price, income, and consumption data 
were analyzed for 55 to 60 countries through two approaches: (1) cross- 
correlation of all countries for years 1938, 1951, and 1956, and (2) cross- 
correlations of groups of countries, classified according to levels of price 
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or levels of income, for varying numbers of years. One of the interesting 
results of the analysis was that the coefficients of price and income elasti- 
cities were very close—th2 price elasticity was about the same as the in- 
come elasticity. I made -he assumption that this close relationship be- 
tween the income and prize elasticity of demand coefficients will continue 
until 1970. 


Estimation procedure used 


Given the estimated rezional sugar consumption for 1970 referred to 
above and assuming that these quantities hcld for 1970 prices (which are 
equivalent to 1959 prices), I started with sach 1959 regional price, as- 
sumed a given percentage price decrease, and, with the estimated elastic- 
ity coefficient, calculated the increased amount consumed in 1970. It was 
then possible to calculate linear consumption functions, given price and 
quantity data before and after the price change. 

Using these long-run supply and consumption functions, an estimated 
ocean transportation cost function, and an iterative general-equilibrium 
model, I have determined for the world sugar economy (1) the long-run 
structure of market and product prices that would be consistent with 
competitive equilibrium, (2) the long-run al-ocation of producing regions 
among markets that would accompany such prices, (3) the quantities that 
would be produced and consumed in each region, and (4) the quantities 
of product which would be supplied from each producing region to each ` 
consuming region under these conditions. 

In Model 1, equilibrium prices, supply, and consumption were esti- 
mated for 1970 conditions (including Cuba as a source); in Model 2, the 
same estimates were obtained, using the constraint that no sugar could 
move from Cuba (Region 9a) to the United States (Region 7). 

Table 4 indicates total p-oduction and exports by regions for Models 1 
and 2 and actual regional figures for 1959 and 1963. In the long-run solu- 
tion for Model 1, the USSE (Region 6) produces only about one-third of 
her 1959 level; the United States (Region 7) produces only about 70 per- 
cent of her 1959 level; Ceatral America anc the Caribbean (Region 9) 
expand production about 50 percent over 1959; and Cuba (Region 9a) 
expands production to 9 million metric tons, her estimated productive 
capacity in 1970. 

The results for Model 2, when compared to those for Model 1, indicate 
that exclusion of Cuban sugar shipments from the United States (1) leads 
to a small increase in sugar shipped in interregional trade (26,172,000 met- 
ric tons in Model 1, 26,401,000 metric tons in Model 2), (2) decreases 
the world amounts of suga- produced and consumed (61,013,000 metric 
tons in Model 1, 60,603,000 metric tons in Model 2), and (3) increases all 
regional absolute prices except those of Cuba (Region 9a) (Table 5). 
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Table 4. Total production and exports by world regions,* 1959, 1963, 




















Model 1, and Model 2 
Production Exports 
Region | 3959 | 1963 |Model1|Model2| 1959 | 1963 | Model 1| Model 2 
Actual | Actual 1970 1970 Actual | Actual 1970 1970 
EE 1,000 metric ons... 
1 592 634 346 346 6 51 _ — 
2 3,912 | 4,195 | 4,948 | 4,949 992 | 1,126; — = 
3 4,766 b 6,626 6,626 918 b 1,683 1,683 
4 2,039 b 2,242 2,242 49 b 386 386 
5 b 7,573; — = b so} — — 
6 6,513 | 5,978 | 2,057] 1,324 215 919| — = 
7 2,559 | 3,417 | 1,686 | 1,866 2) — — WW 
8 132 151 200 200 — 49 — — 
9 4,832 | 5,242 | 6,772] 6,833 | 2,654| 3,120| 4,037] 4,118 
9a 5,964 | 3,821| 9,000] 9,000! 4,951] 3,520] 7,929] 7,929 
10 1,123 | 1,415 | 2,119] 2,122 335 509 | 1,029] 1,046 
11 4,647 | 4,774 | 7,648 | 7,655 787 | 1,138 | 3,040 | 3,054 
12 526 518 921 922 3 33 — — 
13 110 156 =s — — 12 — — 
14 2,480 2,815 4,809 4,813 17 276 — — 
15 145 375 — — 9 — — — 
16 1,260 | 1,300| — — 78 169| — — 
17 914 738 1,453 1,457 656 681 1,324 1,332 
18 171 106 — —_ 3 76 kg — 
19 1,514 1,501 2,711 2,727 1,054 1,069 2,040 2,061 
20 856 652 1,659 1,659 39 105 987 1,024 
21 1,346 1,733 2,168 2,170 358 857 918 923 
22 181 253 — — Ge 7 _ — 
23 401 470 — — == = ss bg 
24 11 26 a keng = Se wee — 
25 1 5 — — 17 — kg — 
26 789 920 1,074 1,075 668 802 1,029 1,030 
27 1,290 | 1,706 | 1,964 | 1,972 647 | 1,152 | 1,239} 1,249 
28 255 296 363 367 183 262 340 344 
30 884 999 247 278 886 937 191 222 
Totals 49,938 | 51,473 | 61,013 | 60,603 | 15,527 | 16,959 | 26,172 | 26,401 





8 Regions 29, 31, 32, and 33 are not included because they are not producers of sugar 
and it is assumed that they will not become so over the long run. 

b Regions 3 and 4 in 1959 were combined into a single region, 5, in 1963. Therefore, 
there are no Regions 3 and 4 in 1963 nor a Region 5 in 1959, 


According to the results of Model 1, the United States produces 
1,686,000 metric tons of sugar for its own consumption, and the difference 
between this amount and 10,763,000 metric tons (U.S. consumption in 
Model 1) is imported from the Caribbean and Central America, Cuba, 
and South America (Regions 9, 9a, and 10) at $102.95 per metric ton 
(Table 6). Under Model 2, however, the United States domestic produc- 
tion increases to 1,866,000 metric tons, and the difference between this 
figure and a lower total consumption figure of 10,740,000 metric tons 
comes from the Caribbean and Central America, South America, Fiji, Aus- 
tralia, and Hawaii (Regions 9, 10, 11, 27, 28, and 30) at $105.45 per met- 
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ric ton. This supply pattern and these price changes result in an increase 
of $2.50 per ton in the ccst of United States sugar consumption. 

In Table 5 actual 1959 prices are given, along with the prices obtained 
from Models 1 and 2. "Te prices allocated from the models are “shadow” 
prices or the dual solution to the competitive allocation model. The struc- 
ture of these regionally competitive prices maximizes the total value of 
the sugar (that is, the return to suppliers), and the resultant pattern of 
allocation minimizes the total cost of the sugar to consumers. Long-run 
competitive conditions would reduce prices in the United States (Region 
7), the Philippines (Region 19), Hawaii (Region 30), Mauritius (Region 
26), Fiji (Region 28), and Central America and the Caribbean (Region 


Table 5. Comparison of estimated prices for Models 1 and 2 with ac- 











tual 1959 prices? 
l Estimated prices 
Region 1959 p-ices p 
| Model 1 | Model 2 
EE U.S. dollars per metric ton... 

1 101.13 .69 104.93 
2 96.50 104.39 104.75 
3 95.73 101.57 101.57 
4 84.34 101.02 101.39 
6 79.11 105.35 105.35 
7 126.51 102.95 105.45 
8 85.42 103.58 103.66 
9 107.19 98.58 101.08 
9a 94.33 99.08 98.72 
10 73.31 97.84 100.34 
il 89.20 98.81 99.81 
SS 76.90 105.06 105.43 
23 89.120 104.89 105.58 
14 112.04 103.56 104.82 
15 81.21 102.90 104.16 
16 84.48 102.50 103.76 
17 65.82 98.72 99.98 
18 94,07 102.86 104.12 
19 120.63 98.37 99.63 
2 73.39 ' 98.98 100.24 
2 102.92 99.09 99,52 
z 124.2 103.59 104.02 
£ 100.72 105.22 105.65 
z 142.27 103.73 104.73 
Z 119,53 104.02 104.45 
26 124.77 99.41 100.10 
27 So. CR 97.13 98.39 
28 100.16 97.15 99.21 
29 72.£1 101.48 102.74 
30 133 .&2 98.67 100.73 
31 100.€3 101.72 103.76 
32 138,44 102.17 103.43 
33 151.14 101.37 102.63 











a Actual regional prices were calculated by dividing the total value of sugar shipped 
from a region in 1959 by the amount of sugar (in metric tons) shipped from the same 
region, 
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Table 6. Estimated importance of supply sources in 1970 under amend- 
ed 1948 Sugar Act 
































































Sugar Act Sugar Act 
with Cuba without Cuba Model 1 Model 2 
Region Per- Per- Per- Per- 
Amount | centage | Amount | centage | Amount | centage) Amount | centage 
of of of of 
total total total total 
SEEN Hass Ewha EES e inte Quantity of sugar... .. 6.6 ee eee tee ees 
metric per- metric per metric per- metric per- 
tons cent tons. cent tons cent tons cent 
7 4,319,132 | 41.800 | 4,319,132 41.800 | 1,686,000 15.7 1,866 ,000 17.4 
2 4,854 0.005 4,854 0.005 H 0. 0 0.0 
9 1,745,247 16.900 | 2,474,935 24.000 219,000 1.1 4,118,000 38.3 
9a 1,456,539 14.100 D 0.000 | 7,929,000 73.7 0 9.0 
10 231,008 2,200 498 ,654 4.800 | 1,029,000 9.6 1,046,000 9.7 
i 261,013 2.500 563 ,476 5.500 0 0.0 2,274,000 21.2 
14 41,948 0.040 65,890 0.060 D 0.0 D 0.0 
17 43,696 0.040 68,635 0.070 H 0.0 D 0.0 
18 9,6 0.009 15,100 0.010 H 0.0 0 0.0 
19 1,021,525 9.900 | 1,021,525 9.900 D 0.0 0 0.0 
21 3,405 0.040 CR, 0.070 D 0.0 0 0.0 
26 9,613 0.009 15,100 0.010 D 0.0 Di 0.9 
27 104,871 1.000 164,725 1.600 0 0.0 870 ,000 8.1 
28 23,013 0.020 56,148 0.040 H 0.0 344,000 3.2 
30 1,006 ,992 9.800 | 1,006,992 9.800 DI 0.0 222,000 2.1 
Totals* |10,322,400 | 100.000 {10,322,400 | 100.000 {10,763,000 | 100.0 | 10,740,000 | 100.0 
EEN Däi of sugar. ui.. snnt eeee gees css 
1,000 per- 1,000 per- ,000 per- 1,000 per- 
U.S. $ cent U.S. $ cent U.S. $ cent U.S. $ cent 
7 606,388 | 39.500 606,388 | 39.900 173 ,574 15.7 196,770 17.4 
2 755 0.005 75: 0.005 H 0.0 0.0 
9 449 578 29.300 520,338 | 34.200 12,250 1.1 434,201 38.3 
9a 143 , 742 9.400 0 0.000 816,211 73.7 0.0 
10 18,085 1.200 38,946 2.600 105,925 9.6 119,291 9.7 
11 21,287 1.400 45,952 3.000 6 0.0 239,771 21.2 
14 3,1 0.200 4,952 0.300 0 0.0 0 0.0 
17 3,161 0.200 4,965 0.300 0 0.0 0 0.0 
18 1,242 0.080 1,9 0.100 0 0.0 0 0.0 
19 130,446 8.500 130,446 8.600 0 0.0 0 0.0 
21 4,4 0.300 7, 0.500 0 0.0 0 0.0 
26 1,1 0.070 1,801 0.100 0 0.0 0 0.0 
27 9,200 0.600 14,451 0.900 0 0.0 91,733 8.1 
28 2,448 0.200 3,846 0.300 0 0.0 36,271 3.2 
30 139,500 9.100 139,500 9.200 0 0.0 23 ,408 2.1 
Totals? 1,534,601 | 100.000 | 1,521,314 | 100.000 | 1,107,960 | 100.0 1,132,445 | 100.0 
EEN Total cost per metric fon... 
U.S. $ U.S. $ U.S. $ U.S. $ 
Average 148.67 Gang | 147.39 Kand 102.94 Keng 105.44 — 








2 Components may not add to total because of rounding errors. 
b Total landed value (value times transport cost from source regions to the United States plus price 
at source regions, using 1959 prices) of the trade in the columns showing quantity of sugar. 


9). These price reductions occur because Model 1 is a competitive model 
and thus eliminates the acministratively determined high prices in the 
United States and the United Kingdom.’ The more competitive areas such 


* World sugar trade can be classified into two categories: (1) free market trade, 
and: (2) trade outside the free market. If that trade which is subject to regula- 
tion as to quantity, direction, and price is included in the second category, then this 
category accounted for about 52 percent of world sugar exports over the period 
1954—1962. Such regulated trade includes transactions under the Commonwealth 
Sugar Agreement, the United States Sugar Act, the French sugar bloc agreement, 
and the Portuguese sugar bloc agreement [2, Vol. 1, pp. 163-200]. 
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as Cuba (Region 9a), South America (Regions 10 and 11), and Taiwan 
(Region 17) would have prices above 1959 prices. 

Actual 1959 prices are plotted against estimated competitive prices for 
Models 1 and 2 in Figure 1. The points to the left of the diagonal are for 
those regions in which the actual 1959 price was lower than the competi- 
tive price. These are the regions for which actual 1959 prices were lower 
than competitive prices estimated for Models 1 and 2 (Table 5). Regions 
for which actual 1959 prices were above the estimated competitive prices 
are plotted to the right of the diagonal in Figure 1. If the actual and the 
estimated competitive prices had exactly coincided, all of the prices 
would have fallen along the diagonal. 

What is most striking about this comparison is the rather substantial 
pricing inefficiency introduced into the world sugar economy by politi- 


$17 
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Competitive Prices 


$70 
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Figure 1. Actual 1959 prices compared to competitive prices estimated 
from Models 1 and 2, in U.S. dollars per metric ton 
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cally contrived and supported regional groupings such es the United 
States sugar bloc, the Commonwealth Sugar Agreement, the French sugar 
bloc, and the Portuguese sugar bloc. Stated in another way, this analysis 
indicates that competitive sugar prices among markets of the world would 
differ much less than do actual politically influenced prices. 


The Long-Run Efficiency of the United States Supply Pattern 


The United States sugar supply patterns in 1970 under the 1948 Sugar 
Act as amended in 1965 and under Models 1 and 2 are given in Table 6. 
As is shown, estimated cost of the United States sugar supply in 1970 
under provisions of the Sugar Act if Cuba is included as a source is 
$1,534.6 million; under competitive conditions this cost would be $1,108.0 
million, a reduction of about 28 percent. A similar comparison shows that 
the estimated cost in 1970 under the assumption that the Cuban embargo 
is still in effect is $1,521.3 million, and that under Model 2, which also 
excludes Cuban sugar shipments to the United States, the total cost would 
fall to $1,132.4 million, a decrease of about 26 percent. 

Table 6 shows that the projected United States sugar supply pattern 
places heavy emphasis on domestic supply sources. By weight, Region 7. 
has 41.8 percent of total sugar, whether Cuba is excluded or not; by value, 
it has 39.5 percent when Cuba is included and 39.9 percent when Cuba is 
excluded. However, in Model 1 only 15.7 percent of total requirements by 
weight and value would come from domestic sources, and in Model 2 this 
figure increases only slightly to 17.4 percent. In other words, in the two 
competitive models, production of sugar in the United States would drop 
to less than 2 million metric tons from the more than 4 million metric tons 
proposed by the latest sugar legislation, which is a drop of 53.7 percent. 

The relative inefficiency, when Cuba is omitted, resulting from the pres- 
ent sugar quota allocation of the United States is illustrated in another 
way in Table 6, where it can be observed that 2.5+ million tons from Re- 
gion 9 are valued at $520 million, whereas, under Model 2, 4.1 million tons 
are valued at only $434 million. These figures imply prices of about $200 
per ton in the first instance and $106 per ton in the second. This apparent 
inconsistency is a result of the underlying regional cost structures. If Cuba 
is excluded, under the Sugar Act, a large part of the sugar supplied would 
be from Puerto Rico, which is a high-cost supplier. In the competitive so- 
lution under Model 2, the sugar supply would come from the lowest-cost 
countries in each region. 

Table 6 shows that under the present Sugar Act, 16.9 percent of total 
sugar by weight will come from Region 9 (Caribbean and Central Amer- 
ica) in 1970 if Cuba is included as a source, and 24.0 percent if Cuba is 
excluded; the total cost of sugar from this region is 29.3 percent with 
Cuba and 34.2 percent without Cuba. Region 9 is relatively a high-cost 
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region, as is shown by the fact that in Model 1, with Cuba, only 1.1 
percent by weight and cost is allocated o Region 9 and in Model 2, 
without Cuba, the allocation increases to 38.3 percent. 

In 1970, the total cost per metric ton in the United States under the 
present Sugar Act will be $148.67 if Cuba is included as a source and 
$147.39 if Cuba is excluded (about 6.6¢ per pound in each case). If the 
world sugar economy were efficient in the way that Models 1 and 2 sug- 
gest, then the total cost per metric ton would be $102.94 under Model 1 
(4.6¢ per pound), a reduction of 30.3 percent over the actual pattern in- 
cluding Cuba, and $105.44 under Model 2 (4.7¢ per pound), a reduction 
of 28.8 percent over the actual pattern excluding Cuba. 


Conclusion 


The effects of the embargo on Cuban Sugar and the particular realloca- 
tions made are significant. These effects include (1) an increase of 10.7 
percent in domestic sugar production, (2) a shift in foreign sugar supply 
sources from nearby countries (the Caribbean, Cuba, Central and South 
America) to more distant countries (the same sources, minus Cuba, plus 
Fiji, Australia, and Hawaii), and (3) an increase of $2.50 per metric ton in 
the cost of sugar. 

Effects of the embargo on the world sugar economy include (1) an in- 
crease of 0.9 percent in tke total amount of sugar shipped in international 
trade, (2) a decrease of 0.7 percent in the emount of sugar produced and 
consumed, (3) an increase of 80.40 per metric ton in the cost of transport- 
ing sugar internationally, and (4) an increzse in all regional sugar prices 
except those for Cuba. The analysis also revealed a marked divergence be- 
tween optimal and actual world regional prices. 

The long-run efficiency of current United States sugar supply legisla- 
tion depends, among other things, on whether or not Cuba qualifies to re- 
gain her quota within the United States sugar supply system. Leaving the 
qeustion of Cuba aside, the actual long-run United States sugar supply 
program involves considerable inefficiency. The findings of this study sug- 
gest (1) that the actual cost, under the Suger Act, of United States supply 
in 1970, if Cuba is included as a source, would be 38.5 percent higher 
than under competitive Model 1; (2) that if the Cuban embargo is still in 
effect in 1970, the cost, under the Sugar Act, of United States supply 
would exceed the Model 2 competitive cost by 34.3 percent; (3) that 
domestic production of sugar in 1970 under present United States sugar 
legislation will be 4,319,132 metric tons—considerably in excess of the 
7 686,000 metric tons of Model 1 and the 1,866,000 metric tons of Model 

2; (4) that the total cost per metric ton in the United States, under the 
Sugar Act supply pattern, would be $148.67 if Cuba is included and 
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$147.39 if Cuba is excluded, compared to costs of $102.94 for Model 1 and 
$105.44 for Model 2. 

The research reported here was concerned primarily with economic 
rather than political efficiency. However, politically optimal policies are 
not possible unless the economic opportunity costs of proposed programs 
are known. 
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Quadratic Programming Solution of Competitive 
Equilibrium for U.S. Agriculture* 


Harry H. Hatz, Ear O. Heapy, AND YAXIR PLessner** 


A quadratic programming model is applied to the solution of a competitive 
equilibrium for the field-crops sectors of U.S. agriculture. The analysis is 
based on nine spatially separated markets, with separate demand func- 
tions for six commodities in each. The objective of the programming model 
is tọ maximize net profits (total revenue minus production costs, land rents, 
and transportation costs) derived from satisfying the endogenously deter- 
mired demand in the various markets. This objective is subject to the con- 
straints on land availability, demand functions, and the competitive equili- 
brium condition that product price not exceed marginal cost, The empirical 
results are consistent in the sense that programmed equilibrium prices are 
considerably lower than actual prices in the base year, 1965. Even under 
equilibrium at relatively low prices, surplus land is indicated in the South- 
eastern and Great Plains states. The results suggest the potential for various 
policy applications, including the analysis of potential short-run prices in 
the presence or absence cf “free market” equilibrium. 


ENERAL equilibrium analysis occupies a central place in the interest 

of earlier economists such as Walras, Pareto, Fisher, Wicksell, and 
Cassel. More recently, several writers, including Kuenne [11] and Dorf- 
man, Samuelson, and Solow [4] have contributed extensions of these earlier 
works. The latter have emphasized the relationships between linear pro- 
gramming and general equilibrium. Substantive empirical investigations, 
however, bad to await the development of large-capacity computers. Even 
then, most investigations ta date have treated only one economic sector in 
isolation or purely linear formulations. 

Many examples of linear models are available. Dennis and Sammet [3], 
Farris and King [6], Henderson [9], and Snodgrass and French [18] all 
formulated single-product lmear models. Heady and others [2, 5, 8] have 
developed multiproduct models for U. S. agriculture, with many spatially 
separated markets and producing regions. 

In recent years, attention has turned to quadratic programming models. 
Takayama and Judge [19] considered both single-product and multiproduct 
markets in a study that is largely conceptual and illustrative. Plessner and 


* Journal paper J-5875 of the Iowa Agricultural and Home Economics Experiment Station, 
project 1406. 

** We are indebted to Donald J. Soults of the Iowa State University Department of Statis- 
ties, who wrote the computer program used here and gave us valuable suggestions at several 
difficult points during the study. 
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Heady [15] considered multiproduct markets for which single-product 
markezs are only a special case. Because of data limitations and limited 
computer capacities, quadratic programming models rely on the theory and 
insights of the earlier linear models. Quadratic programming permits the 
added flexibility of dealing with continuous linear demand functions rather 
than discrete demanded quantities. 


Theoretical Model 


In this article we consider a partial equilibrium system for several crop 
sectors of the agricultural economy. We specify a large number of produc- 
tion regions, partition the continental United States into several spatially 
separeted markets (consumption regions), and define a set of linear demand 
equations for each consumption region. Using quadratic programming, we 
determine (a) equilibrium product prices, (b) the associated demanded 
quantities, (c) the distribution of production among the production regions, 
(d) tke location and quantity of unused cropland, and (e) a set of equi- 
librium rental prices for land. 

Activity analysis as described by Koopmans [10] constitutes the basic 
theory for our analysis. We assume a linear production economy, thus im- 
plying constant returns to scale. Since we are concerned only with the farm 
sector, we assume that “variable” inputs (inputs produced by other sectors 
of the economy and farm labor) are available in unlimited quantities at 
fixed and known prices. Finally, we assume a multiregional economy with 
several spatially separated markets for the final goods. 

Let us suppose that there are K consumption regions, each subdivided 
into H production regions. Then we define the following symbols: 


b* is an m-vector of available primary resources (land) for production 


region hin consumption region k(h=1, ---,H;k=1, ---,4K), 

x*k is an n-vector of output levels for production region h in consumption 
region k, 

A'* is a technology matrix relating b to a unit of a, 

p is an n-vector of prices for the elements of d*(k=1, ---, K), 


hb is an n-vector of costs associated with «**, 

ak is an m-vector of imputed values of the primary resources, b**, 
s* is an n-vector of shipments from market j to market k(j%k), and 
Lk is an n-vector of costs associated with s*. 


In the application which follows, m=1 or 2 and n=6. If cropland is the 
only land constraint, m=1; if there are both cropland and soybean land 
constraints, m=2 (see section on production data). There are n final goods 
and z possible crop-producing activities. Finally, we assume a linear demand 
system given by 


(1) d = dè +-D*p* (k =1,---, K) 
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where 


d is an n-vector of quaatities demanded, 

dÆ is an n-vector of constants, and 

D* is a negative semidetinite matrix of constants (required for concavity 
of equation IT.1, below). 


Linear case 


If the price vector, p*, is known (that is, if p*= EN), then the demand 
quantities are also known, that is, d*=d*, where d'=d,'+D*p*. With 
this knowledge, our problem is one of minimizing the cost of producing and 
transporting a given bill of final goods, d*. Call this Problem I: minimize 


(1.1) glatt, sity = KS 5 chig +. > 5 fikgik 
h k ik 
subject to! 
(1.2) Acht < bik (h=1,---,H;k=1,---, 5), 
(1.3) 2 r + DY) (s* — st) a dt (4,7 = 1,- , K), and 
h Zeck 
(1.4) xc, s# > 0. 


Problem I belongs to the familiar class of linear pregramming problems. 
The optimal solution (ok, 5%) indicates the distribution of production 
among the K consumptior regions that minimizes the cost of producing 
and transporting, to the region of final consumption, the quantities de- 
manded, d. This formulation is the basis for many studies of interregional 
competition [2, 5, 8, 17, 27]. l 

There is, to be sure, no assurance, unless here is explicit provision for 
foreign imports, that Problem I has a feasible solution for every country 
in the world. The case for £ simplified one-region, two-product situation is 
illustrated in Figure 1. The demand region, D, and the feasible region de- 
fined by the resources, B, Lave no points in common and thus no feasible 
solution. For the United States and other suzh countries, the situation is 
that illustrated in Figure £. The area with extreme points A, C, F, E is 
common to both the demard region and the feasible region defined by the 
resources. We expect the so-ution at E. 


Nonlinear case 


Our problem is more complex if prices, p* (and consequently d*), are not 
known. In most equilibrium analyses, prices and quantities are not part of 


17f a and b are two vectors, a=: implies a, 2b, for all n and a,>b, for some n. That is, 
a2b permits strict equality between a and b whereas a >b does not. See Koopmans [10, p. 45]. 


QUADRATIC PROGRAMMING SOLUTION / 539 


vd 


= K2 





Figure 2 Many feasible solutions 


540 / Harry D Dart, Ban, O. HEADY, AND Yaxin PLESSNER 


our a priori knowledge but are variables whose values we want to determine. 
When we have estimates for the demand functions, one method of dealing 
with the difficulty is indicated in Problem II: maximize 


(II.1) Zait, p*, uM, si) 


K P H 
_ >> | a + Dtp)’ pt — Seba — > wm | = > Z Leit 


kal hæl heal Zeck 
subject to 
(II.2) Acht < bhk (h=1,:--,H;k=1,--+, Ei, 
(11.3) pt — (A )layhk < ok, 
(11.4) Da E (6 — sh) ae Ai 
jzk heal 
(II.5) pi — mb S i, . 
GALS) ` që — pi St = či, and 
(II.7) cht, uht, s%, pk > O. 


The quadratic objective function (II.1) consists of total revenue minus 
production costs, land rents, and transportation costs. Thus, it is a net 
profit function. Constraint (11.2) requires that land use not exceed avail- 
ability. Constraint (II.3) requires that marginal returns from an activity 
be no greater than the marginal cost. Constraint (II.4) requires that pro- 
duction plus net imports ba at least as great as demand. This constraint is 
clearer when written as 


H 
(II.4a) dt + Dn sz zt A, (s# — Si), 
h=l ` jrk 


That is, supply must be at least as great as demand for every consumption 
region k(k=1, ---, K). Constraints (II.5) and (1.6) are Samuelson’s 
conditions for equilibrium in trade [16]. 

Not only is the objective function (ITI.1) the sum of a linear and a quad- 
ratic form; it is also concave, since the matrix, D*, is negative semidefinite. 
The constraint set (II.2) to (11.7) results from the intersection of a set of 
half-spaces, implying that it is convex. If the constraint set is not empty, 
we have all the ingredients for a quadratic programming problem [7, Chap. 
7; 26]. Since f is concave, the optimal solution to (11.1), f(z, ZS, a, 35%), 
will be a global maximum. 

The optimal solution can be shown to have the following characteristics 
(13, 14, 15]: (a) f=0; (6) if all H production regions in the kth consumption 
region face the prices #*, net profits for each production region are also 
maximum and zero; Lei for every product with positive output, marginal 
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cost wi.l equal price; (d) for every product with positive price, supply will 
equal demand; (e) the trade equilibrium conditions (II.5) and (11.6) will be 
satisfied as equalities for every product actually traded. 

These five characteristics provide a competitive equilibrium solution for 
the crop sector; but it is a heavily restricted competitive equilibrium since 
the farra sector is treated in isolation rather than within the entire economy. 
Because of this isolated treatment, specification of the vector b** is some- 
what azbitrary and probably does not reflect a price-guided allocation of 
land to the farm sector. Consequently, the volume of output, 


which results will be very large indeed. Hence, prices and incomes will be 
very low, The experience with farm programs in recent years confirms this 
expectation. 


Empirical Application 


In ar. empirical application of Problem II, we used the 144 crop-produc- 
tion regions delineated by Heady and Whittlesey [8]. Crops included the 
major ones used for food and feed: wheat, corn, oats, and barley for food 
use; all feedgrains; and oilmeals for feed use. This is not an exhaustive list 
of crops produced in the United States. However, the list does include the 
main crops in surplus over recent years. Moreover, the farm value of these 
crops constitutes roughly two-thirds of the farm value of all field crops, 
excluding commercial vegetables, fruits, and speciality crops such as pecans 
and walnuts [20, p. 453]. The year 1965 was taken as the base year for the 
analysis, and all export and population estimates are for that year. 

Some allowance had to be made for cotton despite the fact that it was not 
included in the model. First, we estimated total disappearance (domestic 
use plus commercial exports) for 1965. Then, we deducted from the total 
cropland supply enough land to produce the cotton.? This special treatment 
of cottcn was necessary because cotton lint is not a final product, and, thus, 
there are no demand functions for cotton. Of course, it can be argued that 
feedgrains and oilmeals are not final products either. The difficulty arises 
because livestock are not included in the model. As a consequence, feed- 
grains and oilmeals must be very loosely regarded as proxy variables for 
livestock products. That is, demands for livestock products are implicit in 
the demands for feedgrains and oilmeals. 


2 Ever. though cotton is not included in the analysis, we could not reasonably ignore the 
fact that a substantial quantity of land is used in its production. 
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Demand data 


We first derived a set of national, farm-level demand equations for the 
base year, 1965. This system of equations takes the following form: 


(2) d = de + Dp, 
where 


d is an n-vector of demanded quantities, excluding exports, 
d, is an n-vector of constants, 

Dis an nXn negative semidefinite matrix cf constants, 

p is an n-vector of prices, and 

n is the number of final commodities (n= 6 in this case). 


Slope coefficients (elements of D) for wheat, corn, oats, and barley were 
derived from Brandow’s demand slopes [1, Appendix Table 2], with ap- 
propriate adjustments for our change in the units of measure. Slope co- 
efficients in our feedgrain and oilmeal equations were derived from Bran- 
dow’s demand slopes for livestock products (cattle, calves, hogs, sheep and 
lambs, turkeys, eggs, and milk), using supplemental material from the 
section entitled “Feed Ccncentrates, Livestock and Oilseeds” [1, pp. 64- 
81]. 

Brandow’s quantity estimates [1, Table 9] include demands for domestic 
food and industrial uses only. We added actual 1965 commercial exports of 
wheat [23], feedgrains [22], and oilmeals [21], as indicated in the following 
equations: 


(3) d = do + Dpt+e 
or 

(4) de = doe + Dp, 
where 

(5) doe = do + €, 


d. is an n-vector of demanded quantities, including exports, and 
eis an n-vector of export quantities. 


Since available export data do not report separate figures for food uses of 
corn, oats, and barley, all exports of these three commodities are included 
in feedgrain exports. The Onal set of national demand equations, including 
exports, appears in Table 1. 

Next, we partitioned the United States into nine consumption regions 
(Fig. 5). From the national demand equations (E4), we derived a set of six 
demand equations for each consumption region. Let d be the n-vector of 
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Table 1. National demand equations, including exports* 








SE Wheat Com Oats Barley Feedgrains Oilmeals See 
Wheat —6.0788 0.4961 0.0462 0.0106 0.0000 @.0000 22,060.1 
Corn 0.4967 | —4.5229 0.0205 0.0047 0.0000 0.0000 8,105.6 
Oats 0.0460 0.0204 | —0.4741 0.0000 0.0000 0.0000 706.4 
Barley 0.0112 0.0949 0.0900 | —0.1201 0.0000 0.0000 145.4 
Feedg-ains 1.4930 0.6482 0.0556 0.0278 | —526.6170 | —53.2404 | 193,600.1 
Oilmeals 0.1389 0.0548 0.0185 0.0000 | — 53.2404 | — 5.7870 17,211.6 





a Siope coefficients showing effects of a one-unit change in price of the commodity at column head 
on farm-level demand for commodities at left, and constant (intercept) terms. All prices are dollars 
per, ton and quantity units are thousands of tons. 

b Sce equation (13) for an explanation of these terms. 
5 


demanded quantities, including exports, for region k(k=1,---,. 9): 
(6) dë = do + Direk + ch 

or 

(7) dÄ = do + D*p* 

where 

(8) dh = ardo, 

(9) do = do + eh, 

(10) D = Gi, 


K 
a, is the proportion of United States population in region k, and 3. a, = 1 
kot 
The elements of e* were derived individually from the elements of e 
by using Skold’s estimates of proportions of farm products exported from 
each consumption region [17, p. 590]. For example, oh is the quantity of 
wheat exported from region k (@.*=ry*-e where zb is the propcrtion of 
United States wheat exports shipped from region k). If 7;* is the proportion 
of feedgrains exported from region k, then r,,*r,;*, typically. 


Production data 


For purposes of defining production activities, we used a partition of the 
United States into 144 production regions (Fig. 4). This partition has been 
developed in stages by workers using the model described as Problem I 
[5, 17, 27]. Homogeneity of input-output coefficients is the criterion for 
deciding if a given area of land is to be included in a particular production 
region. In a problem of this size, several compromises are necessary to ar- 
rive at a sufficiently small number of regions. Each production region is 
completely contained in some consumption region, and production in the 
production region contributes to the supply in the consumption region in 
which it is located. 
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We defined a set of seven production activities from which activities for 
the respective regions could be selected. The seven activities were wheat- 
for-food, corn-for-food, oats-for-food, barley-for-food, feedgrains, wheat- 
for-feed, and soybean oilmeal.? After making allowances for crops not likely 
to be grown in some regions (for example, soybeans are not produced in 
Montana), 927 production activities were included in the model. Yields and 
production costs were adapted from data developed by Whittlesey [27]. 

Two land constraints, one for cropland and one for soybean land, were 
developed for each region. Every activity uses cropland. In addition, the 
soybean activity uses soybean land. Total cropland is essentially an estimate 
of the acreage devoted to the major field crops (wheat, corn, oats, barley, 
grain sorghum, soybeans, and cotton), plus diverted feedgrain and wheat 
acreage, plus conservatian-reserve acreage. Cropland (as we use the term 
here) is total cropland less cotton land.4 Soybean land, in those regions | 
where it is defined, is assumed to be 50 percent of total cropland. For the 
United States, approximate acreages in millions of acres are as follows: 
242.1 total cropland, 12.6 cotton land, 229.6 cropland, and 75.1 soybean 
land. Total cropland estimates were adapted from Mayer [12]. 

Figure 4 reveals that not all land in the United States is included in the 
144 production regions. The excluded area has been named “white area” 
by previous workers [8, 27] and we will use the same term. Production in 
the “white area” was estimated by Whittlesey [27] to constitute roughly 
5 percent of the United States total for the six crops we are considering. We 
treat “white area” production as an exogeneous quantity and deduct it 
from the constant (intercept) term for the consumption region where it 
occurs. The final demand equation for consumption regicn k, then, is 


(11) des! = dë + D*p* + eè — wt 
or 

(12) dex = dos” + D*p*, 

where 

(18) dh = dè + e — wt, and 


dex” is an n-vector of demanded quantities adjusted for both exports and 
“white area” production. 


3 To maintain consistency with the definition of 2 as an n-vector (n=6), we modify the 
definition as follows: 
aM = [Lohk Lohk Lohk Lone Lak + Lehk Zeta) 
where w refers to wheat-for-food, e to corn, o to oats, b to barley, f to feedgrains, z to wheat- 
for-feed, and m to oilmeals. 
4 The cotton land referred ta here is our estimate of the land required to satisfy domestic 
and commercial-export demand, not necessarily actual acreage. 
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Feedgrain activities are composites of the four feedgrains: corn, oats, 
barley, and grain sorghums. For a given production region, output and 
costs for the feedgrain activity are weighted averages of outputs and costs 
of the respective crops. Weights are the proportions of feedgrain acreage 
represented by the respective crops [17]. In addition to the 927 real pro- 
duction activities or variables, the model also included 249 land constraints 
(144 cropland and 105 soybean land), 79 transportation activities, and 54 
price variables (6 in each of nine regions). The model was formulated as a 
self-dual problem to assure an objective function value of zero (f=0) at op- 
timum. With such a formulation, the order of the basic programming 
matrix was 2672 X 2672. 


Transportation 


Transportation activities permit trading between consumption regions. 
` As noted earlier, production activities contribute to supply in the consump- 
tion region where they occur. The transportation activities then permit 
shipment from regions with excess supply to those with excess demand. 
With k consumption regions and n products, there are nk(k—1) potential 
transportation activities, or 6-9-8=432 in the present case. For practical 
problems, however, several potential routes are never used. For example, 
corn is not shipped from Arizona to Iowa. Using such a priori information, 
we reduced the number of transportation activities to 79. Transportation 
costs were derived by Skold [17] from rail rates listed in the 1962 ICC 
tariff schedule. 

Although our treatment ignores intraregional shipments, such shipments 
present no conceptual difficulties in models of interregional competition. 
Intraregional shipments do complicate computational and data problems, 
however, and we concluded that the potential gain from their inclusion 
did not justify the extra effort. 


Prices and quantities 


Using the model described as Problem IT, we solved the 144-region prob- 
lem. Estimated equilibrium prices from the model are substantially lower 
than 1965 market prices (Table 2). Such a disparity is expected for at least 
two reasons: (a) the model prices are necessarily short-run since our cost 
coefficients do not include fixed costs, and (6) market prices were strongly 
influenced by supply-management and price-support programs. Not all es- 
timated quantities are greater than actual quantities (Table 2). The dis- 
crepancies are greatest for food uses of corn and oats, though there is a 
minor discrepancy for food use of barley. Since 1955-1957 (Brandow’s base 
period), the rates of increase in the use of wet-process corn products and of 
breakfast food products made from oats have been substantially greater 
than in the period before 1957 [25, Tables 10 and 11]. Trend terms for 
Brandow’s corn and oats demand equations are simply smaller than the 
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Table 2. Estimated U.S. demands and prices compared with actual 
1965 use and prices 

















f Estimated Actual 
Product 
Price® Quantity” Price® Quantity? 
dollars per mullions of dollars per millions of 
bushe! bushels bushel bushels 
Wheat, food 0.74 798.74 1.354 796.50° 
Corn, food 0.63 285.86 1.16 332.00€ 
Oats, food 0.33 43.22 0.62 47.00€ 
Barley, food 0.57 5.96 1.02 6.004 
dollars per millions of dollars per | | millions of 
ton tons ton tons 
Feedgrains 22.49 172.27 40.513 148.77 
Soybean oilmeal 43 Op 21.42 65.41! 13.45 














a Weighted average of regicnal prices in Table 3, with regional production as weights. 

b Includes commercial experts. 

o Seasonal average price received by farmers. Source: USDA [21; 22, Aug. 1967; 
93, Aug. 1967]. 

d Perticipants in the government wheat program received an average additional 
$0.44 in the form of wheat certificate payment. Source: USDA [23, Aug. 1967]. 

e Includes food and industrial uses. Source: USDA [23, Aug. 1967]. 

f Includes breakfast foods, cornmeal and grits, and wet-process products. Source: 
USDA [25]. 

€ Includes domestic use for food. Source: USDA [25]. 

4 Includes barley-equivalent use of malt food. Does not include uses of malt for 
alcohol and alcoholic beverages (98.35 million bu.). Source: USDA [25]. 

i Weighted average of the prices of corn, oats, barley, grain sorghum, and wheat. 
Weights were the quantities fed plus commercial export of the first four grains and 
quantity of wheat fed. 

i Assumes (1) that there are 0.0233 tons of meal per bushel of soybeans, (2) that 
meal constitutes 60 percent of the value of soybeans, and (3) that the price of soy- 
beans is $2.54 per bushel. Source: USDA [24]. 


actual rates of increase between 1957 and 1965. Quantity differences for 
wheat, feedgrains, and soybean oilmeal are in the direction expected; 
that is, estimated quantities are greater than actual quantities. These re- 
sults suggest the need for tying the demand data to a more recent base 
period in future applications of this kind. 

Estimated prices received by farmers in each consumption region are 
listed in Table 8. The range in prices for some commodities is as follows: 
wheat, $0.48 in region 8 to $1.20 in region 1; feedgrains, $16.12 in region 8 to 
$38.34 in region 1; oilmea_s, $38.82 in region 7 to $61.22 in region 1. The 
pattern that emerges is one for which prices, in general, are highest on the 
East and West coasts and lowest in the Corn Belt and northern Great 
Plains. Such a pattern reflects the fact that excess production occurs in the 
Corn Belt and northern Great Plains and excess Gemand on the two coasts. 


Land use 


After land was deducted for cotton production, approximately 229.5 
million acres were available for crop producticn (not including “white 
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Table 3. Estimated farm prices by consumption region 











Consumption x S z i Soybean 
region Wheat: Corn Oats? Barley’ Feedgrains oilmea! 
Keeler dollars per bushel............|.... dollars per ton.... 

1 1.20 0.85 0.65 0.74 38.34 61.22 

2 1.17 0.84 0.57 0.82 33.3 51.32 

3 1.12 0.59 0.50 0.73 26.34 : 50.52 

4 0.58 0.45 0.34 0.48 - 19.3 42.72 

5 0.86 0.53 0.44 0.54 22.54 47.33 

6 0.57 0.61 0.26 D. A4 18.90 50.29 

7 0.50 0.38 0.28 0.37 16.83 38.82 

8 0.48 0.87 0.37 0.42 16.12 61.12 

9 1.02 0.86 0.55 0.78 33.93 61.12 
U.S. 0.74 0.63 0.33 0.57 22.49 43.98 











® Prices for food use. 


area” land). Under the specified equilibrium and model conditions, roughly 
179.3 million acres of this were used and 50.2 million acres remained idle. 
When 9.9 million acres of “white area” production were added, there was 
an estimated total of 189.2 million acres of crops. In contrast, 179.99 million 
acres of the six crops were actually harvested in 1965 [21, 22, 23]. Table 4 
shows the acreages, both estimated and actual, and Figure 5 shows the dis- 
tribut:on of the estimated idle cropland among the various production re- 
gions. Idle cropland is concentrated in Alabama, Louisiana, Mississippi, 
New Mexico, North Dakota, Montana, Wyoming, Idaho, and Utah. 


Interregional commodity shipments 


Figures 6, 7, and 8 show the areas of excess production and excess demand 
for food wheat, feedgrains (including feed wheat and food uses of corn, 
oats, end barley) and oilmeals, respectively. As mentioned before, excess 


Table 4. Estimated and 1965 actual U.S. crop acreages 

















Crop Estimated acreage? aaa SEET 
EE millions of are... 
Wheat 54.42> 49.56 
Feedgrains 101 .96° 95.98 
Soybeans 32.83 34.45 
Total 189.21 179.99 





a Inc-udes the following “white area” acreages: wheat 2.29, feedgrains 7.47, soy- 
beans 0.10. 

b Inc-udes acreages for both food and feed uses. 

e Includes acreages for food use of corn, oats, and barley. 
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production generally occurs in the Corn Belt and Great Plains and excess 
demand in the coastal areas. In addition to the greater population in the 
coastal areas, regional demands in these areas include allowances for most 
of the foreign shipments. The estimated pattern is very much like‘the ac- 
tual pattern. ; 

Since the model requires that pi—p* Si, the strict equality will hold 
for any two regions for which s#*3<0. There is no incentive to trade unless 
the price differential at least covers transport cost. Equilibrium does not 
exist, under the assumptions of the model, if the price differential is greater 
than transport cost. 


Conclusions and Prospects for Further Research 


In the applications of his model [1, pp. 81-105], Brandow determined 
the market-clearing prices for various given supply levels. Linear models 
of interregional competition take demand as given and determine the 
least-cost production pattern for satisfying the demand. In our Problem II, 
we combine the two approaches and determine demand and supply simul- 
taneously. The results support the contention of some that, under a “free” 
market situation, supply would be greater and prices substantially lower 
than at present. We have not as yet made any policy applications of the 
model, but we hope, in a subsequent article, to demonstrate some of the 
ways in which the model can be used to evaluate alternative policies. 

Our purpose in this study was not to estimate demand functions. It is 
evident, however, that studies based on models such as this one will require 
refined estimates. Previous estimates of the food demand structure have 
usually concentrated on the reasonableness of average price and income 
elasticities. Now, we are equally interested in the behavior of elasticity 
estimates over wide ranges of the functions and in the reasonableness of the 
intercept values. Improved cost and technical data are always needed, and 
we are working on this aspect. 

This equilibrium study is only the first phase of a larger study based on 
quadratic models of United States agriculture. In a phase now under way, 
we incorporate livestock directly, rather than indirectly as here. Future 
adaptations will be made to incorporate fixed costs and new estimates of 
demand functions. Our aim is toward the rather long period required to 
make models of this type completely operational for evaluating policy 
phenomena and choices. We hope, as work progresses, to incorporate im- 
provements in both the data and the model. 

Despite the many necessary qualifications, we believe that the results re- 
ported here represent a substantial beginning toward generating quantita- 
tive knowledge of both policy and scientific interest. l 
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Transfer Restrictions and Misallocations of 
Irrigation Water* 


B. DELWORTH GARDNER AND HERBERT H. FULLERTON 


The hypothesis of the study is that allowing intercompany transfers of irri- 
gation water would significantly increase tbe marginal value product of 
water. Regression analysis was used to explain a time series of rental prices 
for an area in Utah where four companies freely exchanged water after a 
long period during which only intracompany transfers were permitted. 
Water delivered per irrigated acre and type of transfer policy in use were 
the statistically significant variables and explained 89 percent of the variance 
in rental price. Covariance analysis indicated that the greater flexibility in 
transfer increased the real price of water per acre-foot by $1,84. 


SIZABLE literature relating to water transfer has appeared during 

the last decade. Many publications have been concerned with the 
“criteria” issue of whether transfers are justifiable or not [3, 5, 6, 7, 10, 17]. 
Some have attempted to establish water values, in the aggregate and at the 
margin, which are prerequisite to optimal resource allocation [1, 11, 14, 
15, 18). 

It is apparent that legal and institutional rules and policies tend to restrict 
water utilization to certain kinds of uses and classes of users. It has been 
argued in principle that these transfer impediments are inefficient [2, 
4, 13]. But the degree of inefficiency is difficult to pinpoint empirically be- 
cause actual conditions for unrestricted movement of water seldom exist 
and thus a norm of “maximum” efficiency is hard to acquire for purposes of 
comparison. One case from Utah sheds considerable light on the magnitude 
of the misallocation that may be involved. This article reports the gains in 
value productivity of water that followed relaxaticn of a policy forbidding 
anything but intracompany transfers in an area where several mutual irriga- 
tion companies operate. 


Criteria for Economic Efficiency 


In principle, maximum productive efficiency can be said to exist when the 
factors of production are used in optimal vroportions with optimal tech- 
nology and are applied to those uses where total value product is maximized. 
The economic welfare of the owners of the factors of production is a function 
of the productive efficiency of the factors, and, in turn, the economic welfare 
of the community is a function of the welfare of the factor owners. 


* We owe a debt of considerable magnitude to Ken Lyon, N. Keith Roberts, and Allen 
LeBaron for suggestions thet strengthened the analysis and clarified the exposition. This 
research was supported by regional and state funds of Project W-81 and by grants from 
the National Science Foundation and the Office of Water Resources Research. 





E. DELWORTH GARDNER ts professor of agricultural economics at Utah State University. 
Heesert H. FULLERTON ts research assistant in economzes at Lowa State University. 
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Theoretically, provided that there are no externalities, each factor will be 
optimally allocated (used) when the values of marginal product of that 
factor in various uses and among competing users are equal. In a perfectly ` 
competitive market in equilibrium, factor prices will be equal to the values 
of marginal product for all factors. One of the conditions for perfect compe- 
tition is that factors are free to seek employment where they can bring 
maximum returns to their owners. If factors are immobile because of trans- 
fer restrictions, it is probable that the values of marginal products will be 
below optimal levels in current uses and that observable market prices will 
reflect the lower productivity. 

If factor prices are generated under both restricted and unrestricted 
transfer, then any discrepancy in prices may be taken as a measure of the 
inefficiency caused by the transfer impediment, provided that all other 
variables affecting price are the same in the two market situations. 

Our approach is to observe water prices under two transfer arrangements. 
We assert that these prices reflect the values of the marginal product of 
water, given the water supply. Increases in the price of water under a differ- 
ent transfer arrangement may result from two factors: (1) an increase in 
the actual marginal value product of water toward its potential maximum 
value, provided that there are no shifts in other variables which may also 
contribute to the price rise, and (2) a reallocation of the water supply from 
companies of high supply and low water value to companies of low supply 
and high value. The first point involves a shift in the marginal productivity 
curve and the second point a movement along the curve to a greater level of 
marginal productivity. A change in price is observable, but there is no easy 
way of determining whether it results from a shift in the productivity curve 
or a movement along it. For simplicity, we assume that an increase in price 
is represented analytically by a shift in the curve. 

Let Do in Figure 1 be the value-of-marginal-product schedule for water 
under an initial set of transfer rules. S is the supply per acre. The price (ob- 
served value of marginal product) is Po. Let D, represent the schedule after 
a shift in transfer policy. P, is the observed water price. PoP; is the gain in 
value of marginal product due to the shift in transfer arrangements. The 
annual gain in total value productivity is (PoP1)8. 

How might a shift in transfer rules change the value-of-marginal-product 
schedule for water? There are several possibilities that might be advanced: 
(1) If the rule change effectively reduces production risk, then the produc- 
tion function should shift upward. (2) Even though the average quantity 
of water used remains constant, if the rule shift permits better timing of 
water application during the season and more cptimal allocation between 
years, then the production function will shift upwards. (3) If the rule change 
increases water mobility to permit a more efficient cropping pattern or a 
shift of more profitable crops to the better lands or farmers, then the area 
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Figure 1. Illustrative demand curves for water under differing transfer 
arrangements 


production function should shift upward. More will be said later about the 
applicability of these possibilities to the area being studied. 


The Rental Market, Water Prices, and 
Variables Affecting Water Price 


At the end of the Sevier River in Utah is an irrigated area of about 40,000 
acres which is used mostly for the production of alfalfa, although sugar beets 
and potatoes are also grown. 

Four mutual irrigation companies service the area with water. Since there 
are no irrigators or other water users on the river below, third-party effects 
outside the area are negligible. Since such externalities are nonexistent, an 
objective function which maximizes net benefits for the area being studied 
also maximizes net social benefits in total. The simplicity of the situation 
being studied has two important implications: (1) Were it not for the small 
size and relative simplicity of the agricultural economy being studied and 
the absence of externalities, it would be much more difficult to identify and 
quantify the misallocation due to transfer impediments. (2) Great care must 
be exercised in applying the results of the study without qualification to 
more complex situations, such as large interbasin transfers, where the ob- 
jeciive function would be much more complex. 
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Before 1948, only intracompany transfers of water were permitted. In 
1948, by mutual consent of all four companies, it became possible to transfer 
water between companies as well as within each company. 


A description of the water market 


Recorded rentals have occurred within some of the companies for more 
than 30 years, and hundreds of transfers are made each year. In one year, 
about 30 percent of the total water supply was transferred. Water trades 
were common practice long before any formal records were kept. Price 
observations were available both before and after the 1948 change in trans- 
fer policy. Because of the large numbers of transfers, buyers and sellers 
numbering in the hundreds, the close physical proximity of buyers and 
sellers, and the ease with which transactions can be made, a competitive 
pricing model is applicable. 

Rental values were compared for periods before and after intercompany 
transfer restrictions were lifted. Because the data under comparison were 
generated in different time periods, it is possible that factors other than the 
change in transfer policy might have influenced rental prices. For example, 
the marginal product of water might have been influenced by changes in 
water availability, prices of farm products, quantities of other inputs, or 
shifts in technology. 

Multiple regression analysis was utilized to determine which of the vari- 
ables with a priori importance had significant influence on the rental price 
of water. Covariance analysis was used to determine the impact of a change 
in transfer rules on water rentals after the effect by other significant vari- 
ables had been removed. 


Water rental values (Y) 


The dependent variable was the value of annual water rentals. Since 1950 
there have been no differences among companies in price, because a common 
market has existed for all. However, reliable price data are available for 
only one of the four companies for the years before 1950. (Records for the 
other three simply do not exist, although it is clear that there were separate 
water markets in each of them.) Annual prices reported for this one com- 
pany were therefore assumed to reflect the average price for all companies 
in the period before intercompany transfers. This assumption requires fur- 
ther explanation and rationalization. Obviously Po and P; in Figure 1 must 
be accurately measured if their comparison is to have meaning. 

During the years when intercompany transfers were not. permitted, indi- 
vidual company prices must have been different if there were to be eff- 
ciency gains by later intercompany transfers. In view of the fact that some 
companies depended entirely on surface flow whereas others had storage 
facilities, price differences must have existed. In dry years, the intracom- 
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pany rentals for the companies dependent on surface flow could have been 
expected to be higher, ceteris paribus, tham those of the storage companies; 
in wet years, the reverse would have been tzue. 

In Figure 2, suppose that D represents a value-of-marginal-product 
schedule common to all four companies. The company for which data are 
available for the years before the rule change is company A. Suppose that the 
water supply to company A was S,, yielding a value of marginal product of 
P,. Suppose that the supply to the other companies was 5 and that the 
value of marginal product was D. It is apparent that P, would understate 
the area-average marginal productivity of water and that if P, were com- 
pared to a higher common price (say P,) efter intercompany transfers were 
permitted, the difference (P.—P,) woulé exaggerate the “true” gains in 
productivity. The opposite would be true if P, were greater than D. The 
difference between Pa and P, would then understate the efficiency gains 
which are due to increased mobility. Therefore, it was necessary to devise 
some test that would reveal the bias of D. as a reflection of area-average 
marginal productivity. The results of this test depend on whether A was 
on balance an importer or an exporter of water. 


Value of 
water 


Sr, Sa 


Quantity of water per acre per year 


Figure 2. Demand for water and assumed prices for various irrigation 
companies 
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Suppose that P, is smaller than P,. Relaxation of the transfer impediment 
would mean that water would be transferred from company A to the other 
companies, where returns would be higher. Company A would be an ex- 
porter of water. This is the worrisome situation, because productivity gains 
in transfer would thus be overstated if P, were used as the area-average 
price. On the other hand, if Fa were greater than Ps, then transfer freedom 
would result in water movement from the others to company A, which 
would then be an importer. In this case, at least, the productivity gains 
would be understated, and any claims of greater efficiency would be con- 
servative. 

Transfer data from the area reveal] that in only 4 years between 1951 and 
1963 was company A an exporter of water and that in 2 of the 4 years the 
amount exported was insignificant. No transfer data were available for 1953 
and 1954. On the other hand, in 7 of the 11 years, company A was a strong 
importer. Thus, it would appear that P, on the average was greater than 
D, and therefore the use of P, to represent the value of marginal product 
of water for all four companies will, in fact, understate the efficiency gains 
of transfer flexibility. 

In addition, company A is the largest and oldest of the four companies. 
The intracompany market of A was better developed before 1948 than the 
markets of the other companies. Thus, for all the above reasons, P, should 
have been greater than P, and any efficiency gains reported here should be 
conservative. 

Column 2 in Table 1 contains the deflated series of rental prices reflecting 
the value of marginal product associated with the years before and after the 
change to an intercompany transfer policy in 1948. 

The length of the series was limited by a number of factors. Among these 
were the availability of reliable data, government activity in the water 
market, and the depressed economic conditions before 1934. Although price 
data were available for years before 1934, forced sales of water stock and 
generally chaotic financial adjustments in the area and in the irrigation 
companies themselves suggest that rental prices may not have been reliable 
indicators of value of marginal product before 1984. 

The period 1934-1941 was relatively stable in the water market. The 
debts of the irrigation companies and drainage districts in the area had been 
readjusted and placed on a sound basis by refinancing. The amount of irri- 
gated land remained virtually constant, and general economic conditions 
were reasonably stable. 

In 1942, the government began purchasing water stock at a price consid- 
erably above the irrigation market price in order to obtain water for a 
Japanese-American relocation project that was to be constructed in the 
area. This action had the effect of tightening the rental market to such an 
extent that few rentals occurred, and virtually no rental-price data were 
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Table 1. Water rentals, transfer arrangements, water availability, and 
expected product prices under two allocative policies, 1934- 











1984 
Rental Trans- Water Expected Expected 
price} cer available alfalfa livestock 
per g per seed price price 
Year acre- Keel irrigated per 100 Ibs. | per 100 Ibs. 
foot x acre clean seed* live weight? 
Y y Ke Ke Kei 
dollars acre-feet dollars doliars 
1934 3.49 0 1.2986 25.43 12.01 
1935 5.71 0 0.7420 35.62 10.87 
1936 4.12 0 1.€203 31.78 12.39 
1937 2.52 0 1.6478 37.05 13.11 
1938 2.02 0 2.1333 46.16 13.95 
1939 2.37 0 1.€551 43.88 14.15 
1940 2.91 0 1.8551 42.66 15.43 
1941 2.55 0 2.1333 37.94 16.53 
1950 3.55 1 1.8168 40.93 24.12 
1951 5.66 1 1.3938 48.96 26.19 
1952 3.95 1 2.2417 50.07 29.15 
1953 2.70 1 2.2250 40.01 28.54 
1954 6.46 1 1.3772 31.43 23.29 
1955 6.44 1 1.3951 | 36.47 20.38 
1956 10.40 1 0.9441 27.65 18.45 
1957 15.15 1 0.9715 29.7 16.72 
1958 4.98 1 1.8475 28.23 17.17 
1959 6.96 1 1.4131 25.00 20.22 
1960 15.89 1 1.6327 25.80 21.87 
1961 19.94 1 0.&249 24.94 21.01 
1962 9.94 1 1.4644 30.99 20.65 
1963 16.95 1 0.&809 28.09 20.06 
1964 15.00 1 1.0454 32.00 20.46 


a Prices received in Utah as reported by Statistical Reporting Service, adjusted to 
real terms by using the U.S. Wholesale Price Index as a deflator, 


available for the years 1942-1947. In addition, there was the typical war- 
time distortion of prices and market conditions. Both factors prompted the 
exclusion of this period from the earlier series. Thus, rental prices recorded 
between 1934 and 1941 were used as a measure of the values of marginal 
product for water under the allocative policy which limited transfers to the 
extent of each company's canal system. By 1950, the intercompany transfer 
policy was well established, and excellent price data were available. Conse- 
quently, all the rental prices between 1950 and 1964 were included. 

Since these two sets of prices spanned zwo decades in which there were 
sharp changes in the aggregate price level, annual prices were deflated by 
the wholesale price index for all commodities, a process which made them 
comparable in purchasing power to other commodities.} 


1 Since alfalfa seed and livestock prices, as well as water prices, were also deflated, the same 
index should be used on all three series. Their movement relative to each other is essential for 
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Explanatory variables 


Transfer policy (X;).—The type of transfer policy in effect is shown 
in column 3 of Table 1 as a dummy variable. The policy of intracompany 
transfers from 1934 to 1941 is represented by the value 0 and the inter- 
company transfer policy cf 1950 to 1964 is represented by 1.2 The primary 
hypothesis of the study is that when intercompany transfers are permitted, 
the value of water as represented by rental prices should rise significantly. 
That is, the regression coefficient ĝ, should have a positive sign, and the size 
of the coefficient (in nonlogged units) should represent the increase in the 
real price of water due to the rule change. 

In Figure 3, as in Figure 1, De is the value of the marginal product sched- 
ule before the rule change and D; is the schedule after. In the regression 
equation containing the dummy variable X,, the constant term @ is the 
intercept of Dy. The intercept of D,, on the other hand, will be @+ Bs, making 


Price of 
water 


»> 


Do 


Quantity of water per acre per year 


Figure 3. The value of water under restrictive and nonrestrictive 
transfer conditions 


the regression analysis reported in this article. What seemed to be most relevant was the pur- 
chasing power of the varous series, not their value relative to such factors as farmer inputs and 
land prices. Thus, the wholesale price index (1957-1959 = 100) seemed a good choice. 

2 For a discussion of dummy variables and the terminology and interpretation of Figure 3 
used in this paper, see Johnson (9, pp. 221-228]. 
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fy the difference in real price due to the rule change. Covariance analysis 
will be used to determine whether the slopes of Do and D; are significantly 
different, which in effect is a test to determine whether ë is constant regard- 
less of the quantity of water used. 

Water availability (X2).— 4 priori, the rental price of water should be 
affected by the quantity of water available fcr use. Ceteris paribus, a reduc- 
tion in the supply of water should cause the market price to increase and fz 
would have a negative sign. — 

Because the price data for the early period were representative of just one 
company and those for the later period of all four companies, water de- 
liveries were divided by the number of irrigated acres, yielding water de- 
livered per irrigated acre. This variable appears in column 4 of Table 1. The 
mean difference of quantities of water available in the two periods was not 
statistically significant. 

Expected product prices (X, and X,).—Expected product prices were 
deemed more appropriate than observed prices in a given year. The farmer 
makes all management decisions on the bass of what he expects the price 
to be when he markets his products. Most commodity prices are somewhat 
volatile. What a farmer expects in the future is usually some function of 
what he has observed in the past. Under these circumstances, it seems rea- 
sonable to assume that price expectations will be a function of a considerable 
number of past observations of the same variable. Where there are trends 
or cycles in prices, an expectations model which gives highest weights to the 
most recent observations will generate more realistic price expectations. A 
widely used model of this type [12] was employed in calculating expected 
prices in this analysis. It utilizes past prices and attaches decreasing weights 
to successive price observations as they recece into the past.* The particular 
function used is as follows: 


Pe = Pit 1 — ePi H Ud — Prete +s + — Pry 


where 
P, is the expected value of P, 
Pa, Pes, © © ©, Pris, are the observed values cf P for n time periods 


beginning with Pia) end extending forward to the current period t, and 

Oe, (1—6)? -- - (1—s)""! are the weights to be applied to the P’s 
observed in the periods ¢ back to t— (n— 1). 

We assumed that e was 0.5 for our study. A coefficient of this size gives 
the most recently observed price a weight just equal to the proportion of the 
total weight assigned to all other observations. Under this assumption, 

3 Of course, other models for computing expected prices coulc have been used, such as the 


“outlook” prices formulated by the USDA for future years. The expectations model used in 
this study has the advantage of generating expected prices from actual past prices. 
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99.9 percent of the total weight attached to the expected price is accounted 
for in the last ten years.‘ 

Alfalfa seed and livestock products are the major sources of income for 
the area. 

In the agricultural census years 1939, 1944, 1949, 1954, and 1959, alfalfa 
seed accounted for an average of 61 percent of the value of all field crops 
sold in the county encompassing the study area. Most of the alfalfa seed 
produced in the county was grown in the study area. Irrigation company 
officials estimate that 80 to 99 percent of the irrigated acreage in the area is 
planted to alfalfa. The general practice, in seasons of good water supply, is 
to cut a first crop of hay for livestock feed and produce the second crop for 
seed. In years of short water supply, the first crop is saved for seed. 

Alfalfa seed prices were not available from the study area. Because alfalfa 
seed produced in the study area, however, represents about 60 percent of 
Utah’s total production, prices for Utah seemed appropriate for the study 
area. The supply produced by Utah is only a small part of the national 
supply. What happens in the study area to alfalfa seed production, therefore, 
has little impact on the national price. 

In the census years since 1939, sales of livestock and livestock products 
have accounted for an average of 59 percent of the value of all farm products 
sold in the county. There is no satisfactory way of weighting all livestock 
classes to derive a composite price for all livestock products. Sale of cattle 
and calves accounted for over 50 percent of the value of livestock and live- 
stock products sold. Therefore, the weighted average of cattle and calf 
prices in Utah served as a proxy variable representing livestock product 
prices. 

Livestock is an indirect product of irrigation water. If the expected price 
of livestock were relatively high, more water should be demanded for the 
production of hay. Hay requires more water than alfalfa seed. Expected 
livestock price thus may have an indirect but positive effect on the rental 
price of water. The estimated regression coefficients of both expected alfalfa 
seed prices (X3) and expected livestock prices (X4) should have positive 
signs. 

Refinements of both alfalfa-seed and livestock price data included defla- 
tion by the wholesale price index and the calculation of an expected price for 
each year. Expected prices for alfalfa seed and livestock are listed in columns 
5 and 6 in Table 1. 

Quantities of other inputs.—The quantities of other inputs used in con- 


4 Other studies of agriculture have calculated e from the price data in such a way as to yield 
regression results with maximum fit. Nerlove [12] has estimated eto be 0.5 for wheat, corn, and 
cotton. It seems plausible that alfalfa seed and livestock prices would have variances over the 
course of time similar to those of wheat, corn, and cotton prices, and thus coefficients of 
expectation would not be very different. 
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junction with water could also be expected tc affect the rental price of water. 
If quantities of other factors used jointly vith water were increased, the 
marginal physical: product of water could be expected to rise. Foremost in 
importance among these other inputs is lanel. 

Between 1934 and 1964, the irrigated acreage in the area was relatively 
constant. Therefore, variation in irrigated acreage could not materially 
affect the productivity of water and thus tae rental price. No other input 
class, except possibly capital, seems to havecncreased significantly over the 
pericd of the study. Capital and technolozy are discussed below. Labor 
inputs declined in the area, following the n_tional trend. This should have 
decreased the marginal productivity of other important fector groups; how 
much is unknown. The c priori direction & the impact is opposite to the 
observed increase in water price; hence, it is highly unlikely that the in- 
crease in water prices could be accounted for by labor inputs. 

Technology and capital.—New technolozy could be expected to affect 
the productivity of water. The introduction cf a technological advance, 
such as hybrid seed, or a more efficient mazhine, may generate a new pro- 
duction function such that greater output is obtained with the same expen- 
diture of resources. This may have the eff: ct of increasing the “rents” of 
factors with inelastic supplies and the prices of these factors may be bid up. 

` Since 1940 there have been numerous technological advances in United 
States agriculture. Among these are commercial fertilizers, insecticides, 
mechanization, and new crop varieties. Fer the most part, technological 
development is output-increasing and is redected in increased crop yields 
per acre. Increasing yields, therefore, are of-en an indicator of technological 
advance. Since alfalfa seed is such an impor-ant crop in the study area, any 
significant technological advance might be -xpected to increase alfalfa seed 
yields. There is no evidence that this has o :curred. No data were available 
on yields from the study area itself, but sinc- the area produces 60 percent of 
Utah’s supply, the state yields should be reasonably representative of area 
yields. The average yield of clean alfalfa seed per acre in the state of Utah 
was 155.38 pounds for tke 21 years before 940, and 153.53 pounds for the 
25 years after 1940. 

Akhough several new varieties of alfalfa save been developed, there is no 
evidence that any variety was introduced ecause cf its higher seed yields 
or lower input costs. 

Soil studies conducted in 1919 [16] indica ed that no commercial fertilizer 
and very little manure were used in the aree. A later study [8] indicates that 
the soils of the area contain ample quantities of all elements except nitrogen. 
The first census report of fertilizer use in tte county encompassing the area 
was in 1954, when 1,331 tons were used on only 9,077 acres in the entire 
county. By 1959, this had decreased to 888-tons used on 5,193 acres. If it is 
assumed that all fertilizer was used on irrigated Jands, only 11.1 percent of 
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the irrigated land in the county received fertilizer in 1954 and 6.8 percent in 
1959. Thus it would appear that fertilizer application is independent of 
water supply and that the quantity used has decreased between two years 
when other inputs remained rearly constant. In addition, since 80 to 90 per- 
cent of the land is planted to alfalfa, a nitrogen-producing crop, fertilizer 
simply is not needed. Thus, there is no evidence that fertilizer application 
has had any effect on the value of the marginal product of water and there- 
fore on rental prices. 

Although some new mechanical tools have been introduced in the area, 
there is nothing to indicate that they have affected yields. It is a general 
trend in agriculture that mechanization replaces labor. There is no evidence 
that capital and labor combined (the total inputs committed except for 
land and water) have increased on a per-acre basis, a condition which would 
be necessary to induce an increase in the marginal product of water. 

The introduction of insecticides should have had a positive effect on 
alfalfa seed yields. However, some farmers in the area indicate that careless 
use of chemicals may have reduced the number of pollinators to the extent 
that seed yields were decreased. It is not likely that this is a trend which will 
persist. If insecticides have resulted in increased alfalfa seed yields, these 
increases have been more than absorbed by other negative factors. Thus, 
all these reasons suggest that there is no firm evidence that capital or tech- 
nological factors could have accounted for the difference in rental prices of 
water. 


The Statistical Results 


A multiple regression model was used to determine the effect of the 
explanatory variables on the rental price of water. Scatter diagrams of the 
dependent variable and some of the explanatory variables suggested that 
transformations of the variables to logarithms would give better fits. The 
equation estimated was 


log Y = &+ ĝÊıXı + z log Ee + Bslog Xs + Bs log X4 + 8X1 log Xe 
+ sX: log X; + BX log Xa + y 
where 


Y is the annual real rental price per acre-foot in dollars (column 2, 
Table 1), 

Xais the transfer arrangement (column 3, Table 1), 

Xe is the water availability per irrigated acre, in acre-feet (column 4, 
Table 1), l 

X; is the real expected price of alfalfa seed per cwt., in dollars (column 5, 
Table 1), ) 
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X, is the real expected price of livestock per ewt., in dollars (column 6, 
Table 1), and 
y is the statistical error. 


The inclusion of the interaction terms containing X, log X» E: log Xs, 
and X, log X, was necessary to make the covariance test on the slopes of 
Do and D, mentioned earlier in connection with Figure 3. If the coefficients 
of the interaction terms fs, ĝe, and @; are norsignificant, then the slopes of 
Do and D; are not significantly different, and the antilog cf ĝı will represent 
the change in water rentals due to the shift in transfer policy. 

The regression coefficients for the interaction terms (ër, Be, and 8;) were 
not significantly different from zero (Table ¢'. The standardized regression 
coefficients and simple correlation coefficients were not es large as for the 
two significant variables, E: and log X2. Thus, covariance analysis of the 
effect of X, on water price is appropriate. Since the interaction coefficients 
were nonsignificant, a new regression equation was estimated without the 
interaction terms. The results for this revised regression are presented in 
Table 3. 


Table 2, Measures of significance for independent variables 





Independent Regression Kee Standardized Simple 
variable coeficients value regressicn correlation 
B; on? i coefficient coefficient 

Ei 

Ke 1.8618* 10.95 1.263 0.66 

log X: —1.0515* 7.70 —0.511 — .79 

log X; — D. 1840 0.12 —0.056 = i57 

log X4 0.7068 0.43 0.270 28 

XX log X —0.4427 1.76 —0.476 — .26 

Xi log X: — 0.0019 0.10 —0.047 — .47 

Xi log X: —0.0323 0.30 — 0.498 — .52 








*Significantly different from zero at the 5-percent level. 


Tabie 3. Measures of significance for independent variables without 
interaction terms 





Independent Regression Calculated Standardized Simple 
variable coefficients value regression correlation 
ĝi on fi coerficient coefficier:t 
Ké 0.6698 4.40 0.4484 0.66 
log X: 1.3350 36.72 — .6486 — .79 
log X; —0.3738 1.17 — .1154 — .57 
log X, 0.1798 0.09 0.0652 0.28 





The importance of water transfer policy (Xi) in explaining water prices 
is suggested by the regression results. The antilog of the regression coeffi- 
cient in Table 2 (1.8618) is 6.43. The increase in the real rental price of water 
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due to transfer flexibility (at any quantity of water supply) is thus $6.43. 
If the model of Table 3 is used, the regression coefficient is somewhet lower 
(0.6608), yielding an antilog and real water price of $1.84. 

One of the reasons for the rather large difference in ĝ; as determined by the 
two models is the degree of multicollinearity existing in the model contain- 
ing the interaction terms. This multicollinearity results from the use of the 
dummy variable (which has a value of either 0 or 1) as one of the multipli- 
cands in the interaction terms. Therefore, the regression results in Table 3 
would seem to be preferable to those in Table 2. 

The partial regression coefficient for water availability per irrigated acre 
(log X») is significantly different from zero, on the basis of the calculated F 
in both Table 2 and Table 3. The standardized regression coefficients and 
the simple correlation coefficients for this variable are also large. 

Of the criteria in Tables 2 and 3, only the simple correlation coefficient 
indicates that the variable log X; is important. The sign of the regression 
coefficient for this variable is negative, suggesting that higher alfalfa seed 
prices are associated with lower water rentals. One possible explanation for 
this result is that as the price of seed rises, the production of seed increases 
at the expense of the production of the first crop of hay. This pattern of 
production would likely decrease the demand for water. In any case, even 
the correlation coefficient for log X; is not as strong as for X, and log Xe. 

The statistics used to judge significance in Tables 2 and 8 indicate that 
the expected price of livestock, log X4, was of minor importance in deter- 
mining water prices. 

Another test of the importance of the variables (log X3, log X4, X, log Xa 
X, log X3, and X, log X4) is a comparison of multiple R? with and without 
these variables. In the model in Table 2, with all variables left in, R? is 0.94. 
With only variables X, and log X: left in, R? is reduced to only 0.89. This 
reinforces the evidence in Table 2 that only X, and log X: are important 
explanatory variables. With respect to the model in Table 3, a similar result 
is indicated, with an R? of 0.893 when log X; and log X, are left in the model 
and an R? of 0.886 when they are left out. These high R”s are also evidence 
that other variables unaccounted for in the regression, such as technology, 
may not have much explanatory significance. 


Concluding Comments 


The transfer policy in effect and the water supply are the explanatory 
variables which have accounted for most of the variation in the rental price 
of water from 1934 to 1964. Although much of the year-to-year variation in 
price is explained by variation in water supply, the large difference in aver- 
age rental prices between the two periods 1934-1948 and 1948-1964 is 
mostly explained by the fact that intercompany transfers of water were 
permitted after 1948. 

The covariance analysis yielded a difference of $1.84 in real water value 
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as between the two transfer policies, on the basis of the estimates given in 
Table 3. The higher rental values were asscciated with the policy in which 
intercompany transfers were made. 

Hew is it possible that the value of ma-gina! product of water (rental 
price) could be so markedly increased by permitting intercompany trans- 
fers? 

First, permitting intercompany transfers increased the market area by 
about four times. If we assume considerable variation in efficiency of farm- 
ers and land in the area as a whole, transfer flexibility between ccmpanies 
might increase the productivity of water sunstantially. 

Second, knowing that water would be available for rent would greatly 
reduce an important area of risk. The risk ef an insufficient water supply is 
most important to farmers in this area. Knewing that water is available for 
rent might induce farmers to alter their cropping patterns. The efficient 
ones might produce higk-value, high-water-using crops; others would save 
water in order to rent it out. 

Finally, two of the companies have gooc storage capacity while the two 
others depend primarily on surface flow. Before intercompany transfers, 
water deliveries differed greatly among cempanies, ang severe waste oc- 
curred. The transfer flexibility made the stored water available to all com- 
panies, and water efficiency in the area shculd have been greatly increased, 
both by better allocatior among users and Ly better allocation among years. 
The amount of water wasted in the wet years by the companies formerly 
relying on surface water should thus be red1ced significantly. 

Statistically significant differences betveen the predicted rental prices 
under different allocative policies provides strong evidence that transfer 
freedom is very important to efficient allocation of resources. In view of the 
recent. clamor for more authoritative methods of allocating water and less 
reliance on the market, the introduction of intercompany transfer flexibility 
in the study area represents a bold step in the opposite direction. The pay- 
off in the case examined here is large and evident. It may be that similar 
opportunities exist throughout the West. 
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Impact of Water Recreational Development 
on Rural Property Values* 


W. A. Scuuryer anp M. C. HALLBERG 


Fublic investment in water-based recreation facilities is made to increase 
the recreation potential of an area and to improve the economic resource 
base of the area. Estimates of the impact of one such investment on the 
structure of the land market and on property values were made for a rural 
area in Pennsylvania. The findings of the study support the general hy- 
pothesis that investment in water-based recreation facilities does significantly 
influence the value of rural property and the structure of the rural land 
market. Property characteristics and subdivision activity on surrounding 
properties had to be considered in addition to distance from the recreational 
development to measure the impact of this public investment. 


VALUATION of the economic contribution of recreation facilities 

has centered primarily on measuring fish and wildlife benefits and 

on determining factors which influence the extent to which such facilities 

are utilized [8, 10, 12]. These considerations are only part of a much 

broader problem. Of equal if not greater importance are the positive or 

negative impacts of recreational development projects on (1) employ- 

ment, (2) distribution of income, (3) industrial development, and (4) 

the asset position of rural families in the surrounding areas. Some of these 
questions have been investigated [3, 7]. 

This article presents the results of research designed to evaluate the im- 
pact of a specific recreational park development on property assets in the 
nearby rural area. The study was confined to an analysis of (1) the extent 
to which the per-acre value of different types of properties located in the 
nearsy area was affected by the park development,* and (2) the way in 
which the structure of the market for these properties was altered by the 
park development. 


The Study Area 


The basic data for this study were based upon transfers of properties 
located near a 2,250-acre water-based state park which is within 20 miles 
of two relatively large population centers in Pennsylvania (Harrisburg 
with a population of 79,697 and York with a population of 54,504). Ac- 


* Authorized for publication as paper 8335 in the joumal series of The Pennsyl- 
vanis. Agricultural Experiment Station. This article was based on research conducted 
in ccoperation with the Institute for Research on Land and Water Resources at The 
Pennsylvania State University. We wish to express our appreciation to Roger Downing 
for Lis assistance in carrying out the research and tc Lee Day and J. D Jansma for 
their comments on earlier drafts. 





W. A. Bommen anp M. C. Dann are assistant professors of agricultural 
economics at The Pennsylvania State University. 
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cording to the Pennsylvania Department of Forests and Waters, this park 
offers year-round recreation facilities excluding skiing, has two beaches on 
a 340-acre lake, and has provided nearly one million user-days of recre- 
ation per year since it was opened to the public in 1961. 

Data were gathered on 994 property transfers which occurred during 
the period 1950-1965 in the townships in which the park is located.’ 
These data were supplemented with information on property characteris- 
tics which was available from tax duplicates, aerial photographs, and soil 
surveys. 

Of the 994 transfers recorded, 532 were excluded from this study on the 
basis of evidence of extra-market factors? influencing the transaction, and 
179 were excluded because of insufficient records, insufficient title infor- 
mation, or inability to link the transaction to current tax map and tax du- 
plicate data.* 


Changes in Land Value 


In evaluating the impact on property values, after the fact, of a public 
investment such as a water-based recreational development, it is difficult 
to reconstruct the situation as it would have been in the absence of the 
investment. One approach, exemplified by that of Knetsch [5], is to com- 
pare values of properties surrounding an existing water-based recreational 
development in area A with values of similar properties in area B, which 
does not possess such a development, and to assume that the difference 
between these two values is attributable to the investment. This approach 
requires that area A and area B be similar with respect to cther conditions 
such as population density and growth and per capita income. As 
Knetsch and others [5, 6, 9] point out, this approach also requires one to 
assume that the value of the economic gains resulting from the project 
will be capitalized into the value of the surrounding properties. 

An alternative approach—the one used in this study—is to compare the 
values of the same properties surrounding the development before and 
after creation of the development. This approach allows a more thorough 





*The importance of changes in property values to the economic well-being of rural 
families has been studied by Boyne [2]. He estimated that the total gain accruing to 
owners of farm real estate in the United States from 1940 to 1960 was the equivalent 
of 28.3 percent of the value of farm real estate on January 1, 1963. 

? Although the total number of properties in this township varies from one period 
to another, in 1962 there were 783 properties and in 1966 there were 886. 

* One-dollar transactions, sales of mineral and timber rights, sales of part-owner- 
ships, transfers involving lien satisfaction, etc., were taken as evidence of extra-market 
activities. Additional detail will be reported in a forthcoming Pennsylvania Agricul- 
tural Experiment Station bulletin by W. A. Schutjer, R. Downing, and M. C. Hallberg, 
entitled “Recreational Water Reservoir Development and Rural Prorerty Values.” 

‘The procedure for conducting a title search using the various official records is 
described in Downing and Schutjer [4]. 
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assessment of the impact of the development on the values of similar 
properties and provides a basis for examining what changes, if any, have 
taken place in the structure of the surrounding land market as a result of 
the development. 


The model used 


In the present study we have used the capitalization assumption and 
multiple regression techniques to evaluate the impact of the park devel- 
opment. The data available for analysis provided an opportunity to study 
the differential effects of various factors on property values before and 
after construction of the park. 

Several factors can be expected to account for variation in the per-acre 
value of different properties. These include variables associated with the 
intrinsic value of the property as well as environmental variables in the 
same zeneral area. In this study the following variables were chosen to 
explain variation in the per-acre sale price of the bona fide property trans- 
fers: 


X; is the month of transfer January 1950=1, February 1950 =2, etc.); 

X2 is the number of acres transferred; 

X; is the road distance in miles to the nearest park entrance; 

X; is Xz; 

Xsis 1 if a source of ground water in excess of five gallons per minute, can 
be tapped at a reasonable cost and 0 if otherwise; 

Xe is 1 if soil characteristics permit adequate on-lot waste disposal and 
0 if otherwise; 

X7is 1 if the property had an average slope of 15 percent or greater and 0 
if otherwise; 

Xs is 1if the property had soil types, surface stone, and underlying rock 
formations which hinder construction and 0 if otherwise; 

Xs `s 1 if the property was located near a Lard-surfaced road at time of 
transfer and 0 i otherwise; 

X19 is the soil conservation classification indicating the potential of the 
property for producing woodland products®; 

Xu is the proportion of the property covered by trees as estimated from 
aerial maps; 

Xn is the expected corn yield per acre under good management condi- 
tions’; 


"As determined by Bourguard and Associates [1]. 

° The range of this variable was from 1 to 29 with 1 indicating a very high poten- 
tial and 29 indicating an extremely limited potential for producing woodland prod- 
ucts [11]. The mean value of this variable- for the properties in our sample was 14,. 
the mode 11; and 63 percent of the properties had a rating of between 10 and 18. 

* As determined by the U.S. Soil Conservation Service [11]. 
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Xn» is the road distance in miles from the property to the nearest small 
town’; 

Xy is 1 if the property was transferred after 1956° and 0 if otherwise; and 

Xw is the feet of road frontage per acre on the transferred property. 


Five additional explanatory variables were defined to permit study of 
the effect of interactions between certain factors on the per-acre sale price 
after 1956: i 


Ay=X3- Xu, 
us a: Xu, 
Aig=Xy- Xu, 
Zus no: Eu, and 
ans Ee: EA 


The 283 transfers were divided into four classes of properties, as fol- 
lows: Class I, two acres or less without buildings’; Class II, two acres or 
less with buildings; Class IM, more than two acres without buildings; and 
Class IV, more than two acres with buildings. The purpose of this classifi- 
cation was to obtain more homogeneity than would have been provided 
by lumping all properties together in one group. 

All 20 variables were used in a multiple regression model in which 
the dependent variable was deflated sale price per acre. With this 
model and the variables as defined above, the effect, other things being 
equal, of variables X}, Xs, Xs, Za and Xi; on the dependent variable 
(Y) during the periods 1950-1956 and 1957-1965 can be determined as 
follows (vhere the be are estimates from the regression): 


Variable 1950-1956 1957-1965 
X: b: bz +b% 
Xa b; b; ën 
xX bs by Lëns 
Xo bio by+biy 
Xs bis bi this 


Thus, bao, Bie, bir, Dip, and bis measure the difference between the effects 
of the respective variables in the two time periods on sales prices. Simi- 
larly, bis measures the difference between the mean value of Y (after 
adjusting for the effects of the other variables) in the two time periods. 
All other parameter estimates are interpreted in the usual manner. 

If one or more variables did not yield coefficients which were signifi- 


$ These towns—three in number—were all within ten miles of the park. 

1 This was about the time when little doubt remained that the park was to be 
established. This date was used instead of the date at which the park opened in 
order to include most of those properties purchased in anticipation of park construc- 
tion, 

* Only permanent buildings were considered, 

2 Deflated by GNP (1958 = 100). Although this index is not the ideal deflator of 
land prices, it was used in the absence of a good alternative for this area. 
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cantly different from zero at the 20-percent probability level, the regres- 
sion equation was rerun under the assumption that these coefficients were 


zero. Estimates of the parameters of the four equations thus computed are 
shown in Table 1. 


Table 1. Regression results for equations explaining variance in sales 
price per acre of transferred properties in the park develop- 




















ment area? 
Class cf property 
Less than 2 acres 2 acres or more 
Variable e ] 
Without with | Without] we 
buldings buildings (CI a buildings 
(Class I) (Class II) TI) (Class IV) 
X, month of transfer 81.46 
` (27.78) i 
X: acres transferred —1,089.90 —7,576.57 —1.13 —8.40 
(241.02) | (1,855.65) | (0.73) (2.82) 
Xs ground water condition 184.82 
(93.48) 
X, waste disposal condition 3,948.84 
(1,896.30) 
X, slope — 5,370.95 
(2,173.39) 
Xs poor construction site —§,071.94 
(1,689.92) 
X, Gear hard-surfaced road 848.20 609.16 
(226.78) (255.77) 
Xi tree coverage —4, 244.83 935.64 
(2,125.81) (437.32) 
Xn corn yield potential 13.10 
(3.91) 
Xı; distance to nearest towr 226.70 
£76.28) 
Au transferred after 1956 —6,775.30 
(2,916.52) 
Xi; road frontage 8.72 
(3.34) 
Xj, distance to park after — 292.60 
1956 (68.38) 
Eis road frontage after 1956 1.10 
(0.51) 
ia woodland production 73.25 
potential after 1956 (16.60) 
Constant term 615.37 13,590.83 169.70 —302.78 
(338.60) (3,414.26) (68.20) (445 .93) 
F-Ratio 13.85 9.34 3.02 8.17 
Je 0.51 0.57 0.10 0.35 
Sample size 88 66 53 66 











a Standard deviations appear in parentheses below the estimates. 


Estimated effects of variables 


Sales price per acre was significantly and negatively related to size of 
property (X,) for all classes of properties. However, there was no signifi- 
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cant difference in the effect of this variable before and after construction of 
the park was announced. 

The magnitude of the effect on sales price per acre of size of property 
transferred was substantially different for the various classes of properties, 
ranging from a low of —7,576.57 for Class II properties to a high of —1.13 
for Class IV properties. Elasticities of demand for properties in each class 
provide an alternative and, for some purposes, a more useful comparison 
of the effect of size of property transferred in each class. 

Estimates of the elasticity of demand at the mean values of Y and X, 
for the four classes of properties, based on the estimates of b, shown in 
Table 1, are as follows: 


Class I —1.42, 
Class II —1.69, 
Class ITI —3.38, 
Class IV —2.68. 


The elasticity estimates for Class II and Class IV properties may be 
biased, since no attempt was made to account for differences in the qual- 
ity of improvements.” 

The relatively high elasticity of demand for Class III and Class IV 
properties probably reflects the fact that more alternative forms of invest- 
ment with which to obtain the same amount of satisfaction are available 
to prospective buyers of Class I and Class II properties. Thus, such buy- 
ers would be expected to be more responsive to price changes than would 
buyers of tracts of two acres or less. 

In general, one would expect the elasticity of demand for properties 
without buildings to be greater than the elasticity of demand for proper- 
ties with buildings (in the same size-class) at any given value of X,, as- 
suming that buyers do not attach a negative value to buildings. The elas- 
ticities presented above, however, were evaluated at the mean values of 
X,, which were, respectively, 0.81, 0.76, 49.23, and 38.51 acres. Thus, it 
would be difficult to argue uncategorically that the elasticity derived for, 
say, Class I properties should be greater than the elasticity derived for 
Class II properties. Intuitively, the reverse might well be argued, on the 
theory that buyers of small properties with buildings would be more re- 
sponsive to price changes than would buyers of properties without build- 


"7 Differences in the quality of the land were accounted for, at least in part, by 
the remaining variables in the regression equations. All four estimates may be biased 
for a different reason, however, and thus should be used with some reservation. The 
four equations were estimated under the assumption. that the supply of each class of 
land is an exogenously determined variable. This essumption, as the section of this 
article entitled “Land ‘Market in the Study Area” will demonstrate, is not necessarily 
true and hence an identification problem may be present—that is, what we have 
estimated may not, in fact, be demand functions. 

= Assuming also that the slope of the demand function for properties with build- 
ings is less (that is, more negative) than the slope of the demand curve for properties 
without buildings. 
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ings, because of the possibility that the buildings would be undesirable 
for their purposes and might even necessitate an expenditure for their re- 
moval. 

Distance from the park.—The coefficient on distance from the park 

for properties sold before or during 1956 (b,) was not significantly dif- 
ferent from zero for any of the four classes of properties tansferred. This 
is what might be expected, because there was no certainty about estab- 
lishment of the park unti. 1957. 
. The coefficient on distance from the park for properties sold after 1956 
(bis) was significantly different from zero for Class I properties. The size 
and sign of this coefficient (—292.6) indicates that, other things being 
equal, the sales price of Class I properties transferred after 1956 was 
about $292.60 lower for every additional mile of distance from the park. 

Distance from the park had no significant influence on the deflated sale 
price per acre of Class I, Class III, or Class IV properties either before 
or after announcement of park construction. Nevertheless, the mean values 
of the deflated sale price per acre of Class II, Class III, and Class IV 
properties transferred between 1957 and 1965 were respectively 12 per- 
cent lower, 192 percent higher, and 15 percent higher than values of the 
same classes of properties transferred between 1950 and 1956. A plausible 
explanation for the decline in value per acre of transferred Class II prop- 
erties is that these properties had the types of improvements which were 
undesirable for site developments near the park. 

Owners of the larger tracts, particularly of unimproved properties, ap- 
pear to have fared much better. Analysis of subdivision activity of the 
Class [JI and Class IV properties suggest the primary reason. 

The land area in the township under study was divided into seven 
zones—the ith zone representing a range of driving distance from the 
main entrance to the park of between i — 1 and i miles. Data on subdivi- 
sion activity in each of these zones is given in Table 2. These data suggest 
that the park has resulted in greatly expanded subdivision activity in 
those areas neer the park. Thus, not only has the impact of the park been 
reflected in the general level of real estate prices for large properties, but 
also owners of these properties have benefited through the increased op- 
portunity of selling (unimproved) parcels of land in two acres or less. 

Other property characteristics.—The only factors significantly related 
to the per-acre value of Class III properties were size of tract and whether 
or nct a good source of water existed on tke property. Class IV properties 
generally sold for a premium if they were located on a hard-surfaced road, 
were heavily forested, and had a high cozn yield potential. 

Class II properties generally sold for a premium if they possessed char- 
acteristics of a good residence site—that is, if they had good drainage ca- 
pabilities, were not steeply sloped, were capable of supporting buildings, 
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Table 2. Number of subdivisions which resulted in Class I properties, 
and percentage of all land area by zonal distance from the 
park, 1950-1965 











Number of subdivisions Percentage of 

Zone total land 
Bef i 

iog 1950-1956 | 1957-1965 Seen 
0.0-1.0 miles 8 3 18 4.5 
1.1-2.0 miles 4 4 10 17.7 
2.1-3.0 miles 1 3 7 18.9 
3.1-4.0 miles 1 3 4 26.8 
4.1-5.0 miles ; 1 1 9 15.8 
5.1-6.0 miles 4 1 2 11.9 
6.1-7.0 miles 1 3 0 4.3 
All zones 20 18 50 99.9 








£ Excluding the park area. 


and had relatively large frontage. This, of course, is to be expected, since 
most of these properties are used for residential purposes. 

Class I properties located on a hard-surfaced road, other things being 
equal, sold for $848.20 more per acre than did properties located on an 
unimproved road. After 1965, these properties sold for a premium of $1.10 
per acre for each additional foot of road frontage per acre. 

For Class I properties, the regression coefficient for the distance the 
transferred sroperty was located from the nearest small town (X13) was 
significantly different from zero and the sign was positive. Thus, Class I 
properties sold at a lower price per acre, other things being equal, if they 
were located in close proximity to a small town. 


The Land Market in the Study Area 


Three aspects of the market were analyzed to determine the impact of 
the park on the structure of the land market in the study area: (1) the 
size of properties transferred, (2) land use patterns of properties trans- 
ferred, and (3) property characteristics associated with market prices. 


Property size 


Transters of properties of two acres or less without buildings (Class I) 
have increased sharply in the study township since 1956. A comparison of 
transfers in the study group with other properties indicates that the num- 
ber of transfers per year of two-acre-or-less tracts without buildings in- 
creased by more than 150 percent between the periods 1950-1956 and 
1957-1965, whereas average annual sales of Class II, III, and IV properties 
increased only 80 percent. 
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The increase in numer of Class I properties transferred in the study 
area appears to be closely related to the establishment of the park. The 
data presented in Table 3 provide information regarding the distribution 
of the transfers of Class I properties both between time periods and by 
zonal distance from the park area. 


Table 3. Number of transfers of Class I properties, and these transfers 
as a proportion of all property trensfers by zonal distance from 
the park, 19F0-1956 and 1957-1965 





Zone 1950-1956 1957-1965 
number percent number percent 
0.0-1.0 miles 3 15.0 26 48.2 
1.1-2.0 miles 6 33.3 12 36.4 
2.1-3.0 miles 3 17.6 8 25.0 
3.1-4.0 miles 3 25.0 5 20.0 
4.1-5.0 miles 1 20.0 10 41.7 
5.1-6.0 miles 4 26.7 3 12.3 
6.1-7.0 miles 4 50.0 0 0.0 








The heavy concentrazion of property transfers in zones closest to the 
park in the period 1957-1965 suggests not only that distance from the park 
is related to transfers of Class I properties but also that the increased 
sales activity associated with these tracts occurred after announcement of 
the park. 


Land use patterns 


Data regarding chanzing land use patterns for the period 1950-1965 
were not available from secondary sources. However, it was possible to 
determine the current land use (that is, at time of transfer) of properties 
sold between 1962 and 1965 from Tax Duplicates. The data given in Table 
4 indicate that residential properties accounted for more than 60 percent 
of all properties transferred during the pericd 1962-1965. 

The data in Table 4 also suggest that as distance to the park increases 
—a movement from Zone | through Zone 7—the proportion of properties 
used as residential sites decreases and the proportion of transferred prop- 
erties currently utilized in agricultural pursuits increases.‘ These data 
suggest that there has been a shift in the structure of the land market to- 
ward an increase in the proportion of transfers accounted for by residen- 
tial land. 


D A simple regression yielded the following: 
Y=93.4—7.5X (R= 0.77) 
where Y is the percentage of transferred properties currently in a residential category 
and X is the zonal location of transferred properties. 
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Table 4. Property transfers by land use category and by zonal distance 
from the park, 1962-1965 














Land use category 
Zone 
Residential® Agricultural’ Other 
C.0-1,0 miles 26 0 H 
1.1-2.0 miles 22 5 3 
2.1-3.0 miles 28 10 7 
3.1-4.0 miles 36 22 3 
4.1~5.0 miles 16 14 5 
=.1~6.0 miles 10 8 2 
€.1-7.0 miles 7 6 1 
All zones 145 65 21 








a Inckides residential and small lots; however, the Tax Duplicate Classification names 
tracts of less than two acres as “‘small lots.” 
v Inclides large lots and farms. 


Property characteristics 


In a land market characterized by a shifting land use pattern, one 
would expect a corresponding shift in property features which command 
a premium. Thus, in a land market characterized by a shift in emphasis 
from primarily agricultural to residential uses, there might be a relative 
de-emphasis of property characteristics which facilitate agricultural pro- 
ductivity. The variable designed to measure the agricultural attributes of 
transferred properties (Table 1) allows us to examine this hypothesis. 

The variable selected for this use was the rating of each property on its 
woodland production potential as derived from soil maps (X1). This rat- 
ing, previded by the U.S. Soil Conservation Service, is based upon prop- 
erty characteristics which reflect (1) soil productivity, (2) topography, 
(3) drainage, (4) potential and actual erosion, (5) surface stone and 
boulders, (6) depth of soil, and (7) data on species priority [11, pp. 
31-38]. This variable was selected for our purposes in preference to, say, 
expected corn yield since it includes several considerations affecting agri- 
cultural productivity. 

The coefficient on X, was not significantly different from zero for any 
of the four property classes. This finding indicates that the price per 
acre received for properties transferred between 1950 and 1956 was not 
substantially influenced by property characteristics generally favorable 
to agricultural pursuits. Variable Xi», however, which relates the wood- 
land potential classification oF properties sold after 1956 to the price per 
acre received, is positive and significantly different from zero for Class I 
properties (Table 1). Thus, in the period following 1956, a premium 
was paid for Class I properties with characteristics generally unfavorable 
for agricultural pursuits. 
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The reason for this outcome is no doubt that the market price for the 
two-acre-or-less tracts in the study area transferred before 1956 is largely 
unrelated to the potential agricultural uses of the properties, and that the 
price differential of more than $1,000 per acre overshadows any residual 
relationship." 


Conclusions 


The findings of this study support the hypothesis that public invest- 
ment in water-based recreational areas can significantly influence the 
value of rural property. Moreover, an analysis of the location of properties 
with respect to the park and of subdivision activity on surrounding prop- 
erties suggests that (1) the nature of the impact of the park varies among 
different properties, and (2) the park has a significant impact on the 
structure of the land market surrounding the park. 

The fact that in this study proximity to the park did not contribute sig- 
nificantly to an explanation of the prices received for small properties 
with buildings probably reflects a shortcoming of the model. In a land 
market characterized by shifting land use patterns, it may be that build- 
ings designed for one use may represent a negative influence on the value 
of the property in a new use. If the model were altered to separate the 
two components of property value—land value and building value—it 
might lead to results which would support the hypothesis that the land 
value of Class II properties is positively influenced by the park but that, 
because of a changing land use pattern, building values detract from the 
total value of the property. 

In any event, it appears conclusive than an analysis of changes in prop- 
erty values alone will not provide an accounting of the total impact of a 
public investment in a water-based recreational park an the surrounding 
land market. Changes in the structure of this land market brought about 
by the investment must also be considered. This fact has significant impli- 
cations for the planning of such investment projects. For example, areas 
in which the opportunity for substantial subdivision of large properties 
exists may stand to gain more than areas in which subdivision is not feasi- 
ble. This, in turn, may necessitate a consideration of income redistribution 
effects of the investment before allocation of funds. 
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Efficiency of Resource Allocation in 
Indian Agriculture* 


Gian S. SAHOTA 


This study presents an analysis of resource allocation in Indian agriculture. 
Production functions are fitted to pooled data. Average and marginal pro- 
ductivity differences are derived for a number of inputs in the production 
of different crops, across different regions, and over various farm sizes, The 
results, on the whole, do not lead to the rejection of the hypothesis that 
there are comparatively few. inefficiencies in resource allocation in Indian . 
agriculture. 


HE OBJECTIVE of this study is to evaluate the efficiency of Indian 

farmers in allocating resources available to them among different 
production alternatives. For this purpose, production functions were esti- 
mated and marginal productivities were derived for various agricultural 
inputs for different crops and farm sizes ecross different states in India. 
Much of the article is devoted to the specification, estimation, and analy- 
sis of the production function underlying the sample used. These deter- 
mine the degree of accuracy with which the efficiency of resource alloca- 
tion is estimated. The final evaluation of resource allocation consists 
mainly of comparisons between the computed marginal value products 
and the corresponding input prices over different dimensions. Such an 
analysis of the peasant agriculture of India is particularly desirable for 
formulating future plens for the agricultural development of the food- 
hungry India of today. 

Empirical studies of resource allocation in Indian agriculture have re- 
cently appeared in this journal and elsewhere [5, 8, 16]. The present 
study differs from these zarlier ones in the formulation of the model, the 
size, coverage, and dimensions of the sample used, and the span of analy- 
sis carried out.? 


* This is a revised version of a paper presented at the December 1965 New York 
meetings of the Econometric Society and abstracted in Econometrica [17]. In the 
preparation of this study, I benefited from comments and suggestions by William H. 
Nicholls and Anthony M. Tang. I am grateful also to Bert Hoselitz for loaning the 
data sources from his personal library, otherwise not easily available in the United 
States. The research was supported by ADC and the Graduate Program of Economic 
Development, Vanderbilt University. 

1 An earlier study of this type is Agrawal and Foreman [3]. 

2 Hopper’s study [8] is based on a cross secticn of 43 observations collected by the 
author during the latter half of 1954 in a village of Central India. Chennareddy [5] 
used two separate samples for the year 1957-58, consisting of 67 and 87 observations 
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USAID visiting professor at IPE, University of São Paulo, Brazil. 
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Sources and Limitations of Data 


The data for this study were taken from a government publication, 
Studies in Economics of Farm Management [11]. These studies were 
made for three years, 1954-55, 1955-56, and 1956-57, and for six typi- 
cal regions of India. (The publication lagged by three to four years.) In 
each of the six regions, two contiguous districts were selected for study in 
such a way that they represented the most important and typical 
soil-crop complexes in the state concerned. These six regions taken to- 
gether represent the major cropping patterns in the country. 

In each of the districts, the investigation was carried out in 10 villages 
by the cost-accounting method and in 10 villages by the survey method, 4 
of these villages being analyzed by both methods. Thus, 16 villages were 
selected in each district, making a total of 32 under study in each region. 
These surveys, with all their shortcomings, are still the most comprehen- 
sive and scientifically organized ever carried out for Indian agriculture. 

All variables are in annual flows. The value measures are in rupees of 
1954-55 prices. The input variables were measured separately for differ- 
ent crops. The major constraint on these data is that they are available on 
a per-acre basis only. Therefore, the production function estimates are re- 
stricted to constant returns to scale. Accordingly, the conventional test of 
scale economies from the sum of coefficients is irrelevant to the present 
study.? The concepts and definitions of the variables used in this study are 
briefly discussed below. 








for a district in South India. Rao’s study [16] likewise is based on a small sample, in 
the state of Hyderabad. Similarly, Agrawal and Foreman [3] used a single cross sec- 
tion for a small area in West U. P. None of the above studies used more than four 
inputs and one dimension in the production functions. The present sample, as will be 
explained in the text that follows, consists of a total of over a dozen crops, for which 
859 observations were compiled for the following variables: human labor, bullock 
labor, land sizes, seeds, and fixed capital; 579 observations for these variables and 
fertilizer; and 98 observations for all of these variables and a e expenses. Mest 
of the data consist of three cross sections, six regions, eight farm size-groups, and 
dry and wet farms.’ n 

"ln order to see that this statement is true, consider the three major inputs, land 
(xı), labor (x:), and capital (e). The production function, in simplified form, 
becomes 


tof/t1 = Bize/a1) (23/21). 
It follows that 
to = Bgra*ig 2g (1-92-93) , K 


Obviously the sum of the coefficients is unity. This homogeneity case can be gen- 
eralized to any number of inputs. Still another disadvantage of using the per-acre 
SCH and inputs is that they might introduce a spurious correlation between output 
and the independent variables. 


Table 1. Estimated production coefficients of equatior 





Regression identificatio: 




















Coeffi- 
cient Overall Overall Overall Wheat Jowar Bajri 
of 1 2 3 4 5 6 
SAPT EEN EE ET EE 
nstant 3.309* (0.25) 4,040* (0.28) 4.436* (0.53) @.803 (1.67) [—D.084 (1.05) ; -2.76* (—0.87) 
nH 0.502* (0.06) 0.290* (0.08) 0 .233* o: Il e 0.432 {0.34} 0.242* (0.05) 
Jop „d 0.006 0.07) 2.086% (0:0) Rh 0.214 (0.16) 
Ing 0.47* (0.02) 0.061* te 2) 0.014 (0.02) 3.041 0.59) 0.381* (0.23) EP 
laM GË 0.049* (0.0%) 0.078" (0.02) Se SN 
Ink 0.207* (0.05) 0.178* (0.05) 0.080 0.67) 3.138* (0.07) 
InI sO d 0.112* (0.03) DÉI DÉI 
ID 0.281* (0.09) 0.258% (0.11) sy 3.399* (0.21) 0.695 (0.62)] 0.696 (0.62) 
FD1 —0.055 (~0.11) |~—9.064 (—0.11) <a —1.00* Ger SR —0.189 (~—0.28) | ~0.067 (—0.17) 
FD2 —0.006 (—0.10) |~—0.027 (—0.10) | ae —0.193 í —0.39) |—0.231 (0.26) | ~0.062 (—0.15) 
FD3 —0,025 (—0.10) |—0.055 (—0.13) Sé —0.114 (—0.38) |—0.158 (~0.25) | -0.009 (—0.15) 
FD4 Suppressed Suppressed Se Suppressed. Suppressed Suppressed 
FD5 [—0.035 (—0.10) |—0.087 (—0.11) e 0.023 (0.38) | —0.354 (—0.27) | —0.014 (—0.13) 
FD6 0.085 ee 0.074 (0.11) ; —0.085 {—0,37) |—0.082 SE —0.178* Geen 
FD7 |—0.050 (—0.11 —0.161 (—0.12 . 0.187 Be —0.167 (—0.26 0.127 0.15 
FBS 0.084 (0.12) 0.007 (0.12) ee 0.079* (0.40) |—0.176 (~0.29) | ~0.261*( —0.16) 
RD1 | —0.906*(~0.13)’ | ~0.491*( —0 HE 0.056 (0.14) ie DÉI 
RD2 |—0.874*(~0.12)’|—0 es —0.14)’ |-0.061 eech Se r. 
RD3 |—0.839*( ~0.16)’ | -0.759*(—0.17)’ | —0.212 (—0.63 0.946 ea oe —0.542*( —0.11) 
RD4 | —0.561*(~0.16) | —0.927*({ —0,13) 0.021 CR 13) 0.193 0.59) DÉI Suppressed 
RD5 0.636* (0.12) | 0.577* (0.12) | 0.033 0.14) ia oe xá 
TDI 0.154% (0-98) —0.021 (0:08) 0.004 (0.01) | 0.013* (0.003) 0.095 (0.07)} 0.019 RE 
TD2 |—0.082 (—0.08) |-0.144*(—0.08)’ |—0.002 (—0.03); 0.021 (0.04 0.019 (0.06)) 0.043 0.03 
SEE 0.786 0.681 0.393 1.118 0.088 0.181 
R? 0.512* 0.518* 0.596* 0.493* 0.987* 0.919* 
Ri 0.499* 0.503* 0.545* 0.421* 0.983 0.852* 
d 0.821 0.913 1.96% 1.275 1.271 1.736* 
d.f. 840 559 87 124 17 16 : 
Lend? | 0.244 (0.11) | 0.422* (0.10) 0.477 (0.60) | 0.735 (0.76) | 0.187 (0.47)| 0.544 (0.49) ' 








a The numbers in parentheses are the estimated standard errors. The coefficients that are significantly different from zero 1 
the 10-percent or jower level of the € test are marked with an asterisk. Note, however, that while the coefficients of the real < 
mondummy variables are tested against zero, the significance levels of the coefficients of dummy variables are tested against zer 
and one another. Thus, the dummy coefficients that are different from az least one other dummy coefficient at the 10-percent lev. 
of the ¢ test are marked with an asterisk. Such coefficien-s are distinguished by a prime sign on the respective standard error 

The symbols for real variables are defined in tke text. The additional symbols are defined as follows: 

ID is the irrigation dummy for wet farms a3 against dry farms. . 

FD is the farm size-group dummy. There are eight farm size-group3, which are numbered in ascending order. 

RD1 is the regional (state) dummy for West Bengal, district Hoogl 7. 


RD? is the regional (state) dummy for West Bengal, district 24-Parzana. 

RD3 is the regional (state) dummy for Bombay, district Ahmednagar. 

RD4 is the regional (state) dummy for Bombay, district Nasik. 

RDS is the regional (state) dummy for Madras. 

RD6 is the regional (state) dummy for Uttar Pradesh (UP). This Gummy was suppressed (that is, no artificial variable w 
created) in'all cases where UP grew the crop(s) under study. Otherwise, ene other state growing the crop concerned was suppresse 
Logically, only those states that grew the crop of the regression could be assigned dummies, 

TDI is the year dummy for 1955-56. (The dummy for the year 1954-55 was suppressed.) 

TD2 is the year dummy for 1956-57. 
` In is natural log. Log, instead of logio was used in order to make the imterpretatior. of the dummy coefficients convenient, Thr 
if the dummy coeificients are multiplied by 100, they will indicate the percentage output effect of the unit that is represented t 
the dummy concerned. 





‘1), Indian agriculture, 1954-55 through 1956-57° 























ind number 
Gram Aus Paddy Aman Paddy Pulses Potatoes Jute 
8 9 10 il 12 
aie Sang wba Ree matunds TEE 
1.210 (2.24) | -2.37  (—1.47) 1.786* (0.55) | —1.585 (—0.97) 1.592% (0.73) 0.748 (0.73) 
Se 0.981* iar i 0.279* (0.06) 0.120 (0:13) 0.304* (0.16) 
sx 0.116 0.37) 0.063 en = 0.337* Ven Së 
0.054 (0.08) SSC 0.05) 0.101 0.04, Sc 0.030 0.13) is 
0.148 (0.27) 0.142 (0:78 0.220” (0.08) 0.0554" (0.01) 0.352 ` (0.21) 0.1614" (0.05) 
0.281 (0.52) 0.068 (0.24) 0.068 (0.24) 0.068 (0.24) 0.068 (0.24) 0.068 (0.24) 
neg ae ea —0.790 ( —0.70) 0.020 tog —0,.300*( ae —0.218 ETS —0.005 (~—0.17) 
0.056 (0.62 —0.884 KA 0.006 0.09 —0.127 (—0.26 —0.273 (—0.19 0.102 GN AEN 
0.246 (—0.60) —0.601 {—0.65 0.094 (0.08, 0.028 (0.25) —0.196 (—0.19) 0.136 0.15) 
Suppressed. Suppressed Suppressed Suppressed Suppressed Suppressed 
0. in —0.65)’ | —0.215 Coen 0.135* 0:08), 0.102 (0.26) —0.169 (—0.20) 0.170 (0.15) 
0.367*( —0.62) | —0.537 (—0.62 0.241* (0.087 0.347* (0.287 | —0.141 (—0.20 —0.020 (—0.15) 
1.15 (0.61) | —0.281 (—0.78) —0.002*( —0.006)’ 0.192 CS .34) ~0.261 (—0,.27 —0.06 ~-0.13) 
0.013 (0.65) 0.145 (0.16) 0.020 (0.08)} 0.624 0.44)’ | ~0.144 (—0.22 0.091 (0.18) 
be —0.066 (—0.05) 0.089* (0.05)’ —0.289 (0.19) —0.014 (—0,16) —0.149 (-0.11) 
a Suppressed Suppressed Suppressed Suppressed Suppressed 
‘0.239 (—0.32) ys we Gë a8 SES 
Suppressed Ss ze 
0.019 teins —0.038 at 0.078 oes 0,011 Ech 0.017 "0.031 —0,019 KEN 
0.043 0.03) —0.066 (~0.05) 0.020 0.06 0.027 (— —0.023 ° —0.02) —0.083 ( —0.15 
1.198 1.492 0.198 0.607 0.375 0.335 
0.149 0.243 0.406% 0.469* 0.579” 0.676* 
—0.099 0.080 0.302* 0.353* 0.435* 0.601* 
2.111" 1.915* 1.491% 1.362 2.005* 2,170% 
47 64 79 63 40 59 
0.798 (1.05) —0.213 (—0.23) 0.616 (0.06) 0.167 (0.27) 0.031 (0.05) 0.535 (0.75) 





SEE is the standard error of estimate. 
‘Rei is the coefficient of determination. 


Ri is the same coefficient corrected for degrees of freedom used up. 
d.f. is degrees of freedom. 
'd ia the Durbi- Watson test statistic; it was calculated by taking into consideration the residuals for the time and size-holding 
mensions only. 
® The coefficient of land is the derived coefficient and not a direct coefficient: that is, it was rot computed directly from the 
ession. Instead, it was derived by subtracting from unity the sum of the coefficients ‘of the real variables included in the re- 
ssion. This method of computation was necessary, as noted in the text, because the data were available on a per-acre basis only. 
implication, the coefficient of land becomes a residual coefficient, attributable, in part, to those variables (also) that may be 
` out but are correlated with land. The standard errors for land coefficients were computed ty. approximating the standard 
So of Pixs derived land coefficient from the standard errcrs of the computed coefficients. Specifically, the standard error of the 
nd coefficient is 


Lag + KS cov (oxen!) hi, 
kk 


Ei k times the number of degrees of freedom in the respective regressions, 
Variable not available or not relevant, indicated by two dots. 


Ae 
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Output (Xo) is annual output per acre of the crop concerned, in physi- 
cal quantities (maunds) for individual-crop regressions and in value terms 
(rupses in 1954-55 prices) when more than one crop was dealt with in 
the same regression. 

Human labor (H) is the value of human labor per acre. The measure 
of human labor includes hired labor, nez labor exchanged, and family 
labor. Labor spent on common activities—like the upkeep of farm live- 
stock (imputed on the assumption that a whole-time adult worker can 
tend to ten adult animals )—was apportioned on the basis of the relative 
number of bullock-labor days spent on eaca crop. 

Bullock labor (B) is the value of bullock labor per acre. The measure 
of bullock labor, like taat of human labor, includes labor hired or ex- 
changed. The value of manure producec by the draft animals was de- 
ducted from the total cost of their maintenance. 

Fixed capital (K) is interest and depreciation on the value of fixed ` 
capital less the interest and depreciation on irrigation wells (where irriga- 
tion expenses were used as a separate measure) per acre. For various ad- 
justments made in measuring capital as defined here (for example, calcu- 
laticn of depreciation, implicit interest, and allocation of the cost of im- 


: plements to different crops) see Studies in Economics of Farm Manage- 
ment: Punjab 1954-55 [11, pp. 207-209]. 


` Land (L) is measured in acres. In most of the regions, data are given for 
eight farm size-groups. For Bombay, for instance, the eight farm size- 
groups are, in acres, 0-5, 6-10, 11-15, 16-20, 21-25, 26-30, 31-49, and 50 
and over. The size-groups, however, are not identical in all states. In West 
Bengal, for instance, they run 0.01-1.25, 1.26-2.50, and so on. In some of 
the regressions that included data for more than one state, therefore, the 
corresponding size-groups in sequence were assumed to have, by and 
large, the same economic value, Accordingly, dummies were used for the 
corresponding seria] number of size groups in each state. (See also fn. c 
to Table 1.) l 

Seeds (S) is the value of seeds per acre. 

Fertilizer (M) is the value of fertilizer (and manure) per acre. 

Irrigation (I) is irrigation cost, but data are not available from all re- 
gions, years, or crops. Where data were available, the cost was computed 
from two items: (a) Depreciation, repairs and maintenance, fuel oil and 
lubricants, etc., for wells, persian wheels, and pumping sets. In these re- 
ports, the manual labcr and bullock labor engaged on such irrigation was 
not included under this item but under human and bullock labor as such. 
To this extent, therefore, the returns to human and bullock labor will be 
underestimated and those to irrigation overestimated. (b) Water rates lev- 
ied by the government for the use of canal water. There are scheduled 
rates for different crops. In the regressicns of the present study, when the 
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irrigation data were available and used as a separate variable, the input 
of “fixed capital” was net of irrigation capital. 


The Econometric Relations ~v 


In this study, the data for three cross sections, eight farm size-groups, 
and six regions were pooled. In a few regressions, the data over crops and 
differeat seasons were also pooled. The year, size, region, and season 
dummies (where relevant) were introduced in the regression equations 
with a view to accounting for the specific characteristics of individual 
units of the time periods and various cross sections. The pooling of data 
and the use of the dummy method have the advantage of increasing the 
precision of estimates (1) by a possible reduction of simultaneous equa- 
tions bias by taking care of various specification errors and thereby elimi- 
nating the systematic components of the correlation between the distur- 
bances and the independent variables, and (2) by providing a larger 
number of degrees of freedom than in the case of nonpooled or aggregate . 
data of a given sample. Furthermore, these procedures provide relatively 
more stringent tests of various hypotheses, particularly in a multidimen- 
sional study like this.’ 

The marginal products were derived from the fitted Cobb-Douglas 
production functions. In order to account for different dimensions of the 
sample, two regression models were formulated: one with what may be 
called the intercept-shifting dummy variables, which allow for different 
year intercepts and region and farm-size correlates, and the other with 
what may be called the slope-shifting dummy variables, which were used 
to allow for different slope-coefficients in different seasons for those crops 
which are grown more than once in a year. In the present study, the latter i 
method was applied only to paddy in the state of Madras, where this crop 


*The dummy method involves a particular type of analysis of covariance and is 
in common use now. For statistical properties and mechanics of use of this method, 
see Goldberger [6, pp. 218-227], Suits [25], and Tomek [26]. For its application 
to the production function estimates, see Griliches [7] and Sahota [19]. 

*The disadvantages of the dummy method may also be noted. In the process of 
separating the individual characteristics of different sets of units, the procedure in- 
ees taking out the “between-class” variance of the variables and leaving only the 
“within-c_ass” variance components to be used to find the regression slopes. This may 
cause larger standard errors of the nondummy-variable coefficients and, in the case 
where the variables may be measured with errors, may (by magnifying the ratio of 
error to systematic component variance) bias the variable coefficients downward. 
The superiority of the pooled regressions over the nonpooled regressions, thus, may 
differ from sample to sample. Elsewhere, I carried out an (empirical) analysis in depth 
of a similar problem and found the pooled regressions and the dummy method to 

ive slightly superior results [18, Appendix D]. Similar comparative study cannot be 

one in the present case as, in several of the individual-crop regressions, the non- 
pooled samples have very few observations. Where relevant, however, some such 
comparisons will be made. 


v 
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is grown three times in a year. The two forms of the production function 
(which were fitted to individual crops as well as to pooled crops) are 


! K F R T 
(1) Xon = Dy rive exp [4 +E biet eD, + Dadi t+ wa | 
hel e 


f=2 rat 
and 
K 


w 
(2) Xofw = >> > XH, py 


kool w=1 


F T w 
-exp [4 + Syd + 3 dit È Belie + we | 
f=2 ten w=? 

where f, r, t, and w stand for farm size, region, year, and season (weather) 
respectively (f=1,...,F;r=1,...,R:t=1,...,T;w=1,...,W), 
X, is output, and the X;’s are the k inputs. The ae are the real-variable 
coefficients which, along with A, by, cr dr and Be are to be estimated. 
The exponential parts contain three sets of what we have called the inter- 
cept-shifting dummies in both models. These are zero-one variables; that 
is, they take the value of one for the observations being considered and 
zero for the remaining observations of the same class. For instance, the 
Die are the farm-size dummies that take the value of one for the farm-size 
holding under consideration and zero for other holdings. The term A is a 
general intercept term which, as the model is specified, stands for the 
omitted dummy in each class. The terms usri and uy are error terms that 
are essumed to have zero mean and constant variance. 

The basic difference between (1) and (2) is that the same slope coeffi- 
cients, o, have been imposed on all classes in (1), whereas different slope 
coefficients for different seasons, Gre, have been allowed in (2), The arw 
were computed from what we have called the slope-shifting dummies. 
That is, the data were key-punched in suca a way that the variables under 
reference take the actual values for the season concerned and zero for 
other seasons. 

The marginal product of the Ath input in the production of crop c in 
season w and in the fth farm size, rth region, and tth year, where relevant, 
was derived from the respective production function estimates by the 
relation 


6X, low f x cwfr 
(8) d g ) = ois) Z= d d 
fre 


5X kew \ A kowf rt. 
where Xoew is the level of output estimated from the production function 
for crop c and season w by holding each input at its geometric mean, and 
Xew is the geometric mean of the kth input in crop c and season 1o, to 
which the coefficient a. corresponds, 
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Since the inputs other than land are measured in value terms (annual 
flows in constant rupees), the calculated marginal products when multi- 
plied by the prices of the respective products will be in rupees per rupee of 
input cost (both annual). For land, the same measure will be rupees per 
acre per year. It may also be remarked that the value measure of inputs 
may, to a large extent, be expected to take the input-quality differences 
among regions into account. Accordingly, in the case of the inputs other 
than land, the criterion used in this study to assess the efficiency of re- 
source allocation is to test the marginal value products (MVP) against 
unity and one another; that is 


(4) MVPrewsrt = cae bauch = B, 
kewf rt. 

where Zone is the price of the output X, of crop c.° The strictest test is 
provided when 8 = 1. When we allow for market imperfections, con- 
straints on total expenditures for inputs, lagged responses, weather va- 
garies under which the farm business is carried out in India, and similar 
limitations, if present, a less stringent proportionality test will apply in 
which 8 can be different from unity.’ Both of the tests will be applied. It 
is apparent that the criterion of (4) applies to MVP’s of all inputs and 
units within classes as well as between classes. 


Empirical Results 
Production functions 


The regressions of (1) were run for over a dozen different crops. The 
zero-order correlation matrix of the variables indicated disturbingly high 
intercorrelations among human labor, bullock labor, and seeds in some of 
the regressions. In a few of such regressions, the coefficients of bullock 
labor and seeds turned out to be negative, and significantly so in two 
regressions. Regressions of the same data without the dummy variables 
slightly improved the significance levels of some of the coefficients but did 
not change the signs. It is possible that multicollinearity was, partly, the 
cause of the computed negative sign. Another possible reason could be 
bad crops due to pests or the failure of rains. For instance, often more 
plowing and dressing (requiring more-than-normal bullock labor) are 


° The same test will apply to land when the MVP of land is divided by its annual 
rent per acre in the respective units of the sample. 
.'The MVP's are subject to standard errors, which were approximated by the 
relation 


V/V (ax) La Eu z 


where, V(a:) is the variance of o and the other notations are the same as defined 
in the text. Í 
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needed to preserve soil moisture when the pre-sowing rains are not ade- 
quate. Errors of measurement in the data for some of the crops could be a 
third reason. Since none of these causes has economic significance—mul- 
ticollinearity is only a statistical problem, failure or inadequacy of rains is 
an exogenous and unpredicatable factor, and errors of measurement are 
pure errors—the negative coefficients, particularly in the context of a 
Cobb-Douglas production function, were regarded as absurd. In some 
cases, new regressions were run by dropping the variables that acquired 
negative coefficients. Ir a few cases, the regressions in which the stan- 
dard errors of the coefficient were so large that no more than one real- 
variable coefficient at most turned out to be significant were dropped alto- 
gether, especially when they were accompanied by a very low d statistic.” 
The remaining regressions are reported in Table 1. 

Table 1 contains three overall regressions—1, 2, and 3~and nine regres- 
sions for individual crops. The logical adequacy of the overall regressions 
is not unquestionable, fcr different crops may be produced under different 
production functions across the states. Besides, their statistical fit is no 
better than a majority of the individual-crop regressions. It is true that 
the R”s of these regressions are significantly different from zero at the 
1-percent level (so also are all individual-crop regressions except two) 


*Since the coefficient of Jand is derived as a resiJual from the rest of the coeffi- 
cients (by virtue of the horaogeneity restriction), it is reported, even though negative 
and nonsignificant in a couple of cases. 

” The a statistic, in part, provides a test of errors of measurement [12, pp. 148- 
150]. The Indian Farm Managemert Surveys data have often been suspected of 
errors of measurement. This suspicion, perhaps, is one of the reasons why production 
function studies using these data have scarcely ever been published, even though 
numerous other studies using simple arithmetic calculations from the same data have 
been made [1; 2; 4; 13; 14; 16; 21; 22, p. 441; 23; 24]. It may be remarked that in 
case the data contain measurement errors the arithmetic calculations cannot be re- 
lied upon to yield less unbiased results than those obtained by high-powered estima- 
tion, At least, measuremert errors in the dependent variable, output, will not bias 
the estimators obtained by the regression method [12, p. 156] whereas they may cause 
bias in the case of simple arithmetic calculations. Moreover, the biasedness and in- 
consistency that may result from measurement errors in the reported regressions will 
not alter the relative elasticities among the explanatory variables (though all will 
be nearly uniformly underestimated) if the variances of the measurement errors in all 
of the independent variables are, by and large, equal. If the conditions of the pre- 
ceding statement hold, the coefficients of the included variables in the present study 
will be uniformly underestimated and, pari passu (because of the homogeneity restric- 
tions of the production function of this study), the residually Ste coefficient of 
land will be overestimated. Going back to the d statistic, moreover, as Griliches has 
poirted out [7, p. 970], in the present methodology part of the effect of measurement 
errors is likely to be transferred Sc the residuals to the dummy coefficients. Hence, the 
resulting d statistic should be improved. If the magnitude of the d statistic is still very 
low—in production functions, serial correlation invariably implies small values of d— 
then the use of it as an additional criterion in rejecting some of the absurd-looking 
results seems to be a logical measure consistent with the general impression regard- 
ing the data being subject to measurement errors. 
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and the standard errors of estimate (SEE’s) are lower than those of several 
other of the individual-crop regressions. This is partly by virtue of a much 
larger number of degrees of freedom in the overall regressions (839, 559, 
and 87, respectively, in regressions 1, 2, and 3). Nevertheless, in produc- 
tion functions, even a highly significant R? is not enough if it leaves a sig- 
nificant portion of the variation of output unexplained. Thus, the overall 
regressions explain at most from about 51 to 60 percent of the variations, 
leaving from 40 to 49 percent unexplained. On the other hand, some of 
the individual-crop regressions explain up to 99 percent of the variations. 
Nevertheless, the knowledge provided by the overall production functions 
is also useful, in that more of the coefficients turn out to be significant; 
and these production functions provide additional information with re- 
gard to the region effect, as will be seen in the succeeding paragraphs, in a 
way in which the single-crop production functions, in general, do not. In 
any case, the size of the coefficients in the overall production functions 
matches, by and large, that of the coefficients in the alternative single- ` 
crop regressions. The two sets of production functions, thus, seem to com- 
plement each other. 


Efficiency differences between regions 


The coefficients of regional dummy variables are significantly different 
from one another in overall regressions 1 and 2. They are not significantly 
different in overall regression 3, which has only 87 degrees of freedom as 
compared to 839 of regression 1. The probable reason for the nonsignifi- 
cant regional dummy coefficients in regression 3 appears to be the intro- 
duction of the (highly significant) irrigation-expense variable (instead of 
the wet-farm dummy of regressions 1 and 2), a step which also is respon- 
sible for the reduction in the number of degrees of freedom. The nature 
of the observations available for individual crops is such that, except for 
wheat, the regional dummies happen to be only for two districts of the 
same state. Although the two districts sampled in a state may represent 
typically different environments, in only two of the nine individual-crop 
regressions do they turn out to be significant. 

The regional dummies of overall regressions 1 and 2 represent the re- 
gional effect as well as the crop effect. The latter effect is implicit, be- 
cause different states specialize in different crops. In the sample studied 
here, for instance, Bombay and Uttar Pradesh are wheat-growing states, 
and West Bengal and Madras are rice-growing states. Keeping these two 
effects in mind, we may observe that Madras State comes out at the top of 
the efficiency list; Uttar Pradesh comes next; and West Bengal and Bom- 
bay are bracketed on the lower side of the state efficiency levels. Thus, 
using the arithmetical calculations as explained in footnote b to Table 1, 


594 / Gran S. SAHOTA 


holding variable inputs constant, we find tha: the overall yield in Madras 
is about 14 to 19 percent higher and in the district of 24-Pargana, West 
Bengal, is about 13 to 23 percent lower than the overall yield in Uttar 
Pradesh (using regressiors 1 and 2). 

The emergence of Madras at the top of the efficiency list seemed to me 
to be a somewhat surprising but important result from the point of view 
of agricultural development, which needed to be analyzed further. Ac- 
cordingly, I looked for additional evidence to check these results. One 
such check is provided bv the data presented in Table 2. The earlier find- 
ings are, indeed, corrobcrated by this table. It will, for instance, be ob- 
served that during the ten-year period, 1949-50 to 1959-60, vield per acre 
rose by 53 percent in Madras, whereas it remeined practically stationary in 
West Bengal. How can we explain this disparity? (1) Can it be explained 
by the introduction of tractors and other farm machinery? Very doubtful, 
because the available data do not indicate significant differences between 
the two states in the incrzase in the number of tractors and other modern 
farm machines, and such machinery, in any case, is still an insignificant 
part of the farm equipment in the two states, whereas the differences be- 
tween the two states in the increase in yield are tremendous. (2) Has the 
increased use of chemical fertilizer been responsible for it? Fertilizer, in- 
deed, seems to be one af the sources of the computed higher efficiency 
level in Madras. For instance, in the year 1954-55, when the West Bengal 


Table 2. Area sown, total production, and yield per acre of paddy 
(rice), West Bengal and Madras compared, 1949-50 through 

















1959-60" 
West Bengal Madras 
Year a Pro- Yield ge Pro- Yield 
ER duction per acre = duction | per acre 
thousand | thousand thousand | thousand 
acres tons pounds acres tons pounds 
1949-50 10,608 3,964 837 4,722 1,767 828 
1950-51 10,638 4,224 889 4,265 1,685 888 
1951-52 10,306 3,802 826 4,449 1,786 899 
1952-53 11,007 4,229 861 4,239 1,686 891 
1953-54 11,327 5,556 1,099> 5,097 2,554 1,122 
1954-55 10,502 4,054 865 5,335 2,736 1,149 
1955-56 10,846 4,444 920 5,491 2,954 1,209 
1956-57 10,846 4,573 944 5,538 3,203 1,255 
1957-58 10,791 4,185 870 5,696 3,134 1,252 
1958-59 10,532 4,059 854 5,726 3,406 1,330 
1959-60 10,916 4,172 856 5,712 3,298 1,300 











® Average yield per acre for the whole country during the reference period was 748 Ibs. 
b This was an exceptionally good monsoon year in West Bengal. 
Source: Government of India [9]. 
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farmers used manure and fertilizer worth only Rs. 6.00 per acre, the farm- 
ers in Madras spent Rs. 39.90 per acre on this input. Currently, Madras 
consumes about 20 percent of the ammonium sulphate and about the 
same proportion of superphosphates (the two major fertilizers consumed 
in India) distributed in the whole country. This comes to 0.46 ton per 100 
acres of gross cropped area in Madras as against 0.15 ton in all of India 
[15]. However, fertilizer may explain the computed differences in those 
regressions for which no observations on fertilizer inputs are available. 
The Madras dummy coefficient acquires the top position even in those 
regressions in which fertilizer input has been used as an explanatory vari- 
able ‘regression 2, for example). We must look for additional determi- 
nants. (3) Do the increased irrigation facilities account for part of the 
difference? This question cannot be answered categorically. The irrigation 
coefficient (regression 3) and several of the irrigation dummy coefficients 
(regressions 1, 2, and 4) are positive and significantly different from zero. 
The Madras dummy coefficient, however, is at the top even in these 
regressions. The state of West Bengal gained most in irrigation during the 
‘reference period. For instance, it had the benefit of two giant river valley 
projects put into operation during the 1950’s—the Damodar Valley project 
and the Mahurakshi project—which increased its canal irrigation from 1.5 
million acres to 2.5 million acres during the ten-year period. But almost 
the entire rice acreage in Madras is irrigated, whereas in West Bengal 
only 2 small fraction of it is irrigated—less than half, even since the two 
river valley projects cited above came into operation. On this score, (a) 
the increase in yield ought to have occurred in West Bengal rather than in 
Madras, and (b) the absolute magnitudes of yield ought, other things 
being equal, to have been relatively higher in Madras in the base year. 
Neither of these expectations has been realized, as can be seen from 
Table 2. It would seem, therefore, that irrigation per se cannot perhaps be 
said to have played the entire or even a major role in increasing the effi- 
ciency of Madras agriculture. (4) May the observed discrepancy be due to 
certain nonquantifiable inputs, such as weather and regularity of rainfall, 
and/or to some of the measurable inputs, such as fungicides, pesticides, 
insecticides, and better fencing from stray animals, for wkich data could 
not be assembled in this study? Precise estimates for these inputs are not 
possible. But a priori there do not seem to be very important differences 
between the two states in these inputs. (5) What about education and 
the spread of knowledge and information? The data are hard to come by 
on state-level education and skill formation in India. As far as extension 
and community development services are concerned, there appears to 





* See Studies in Economics of Farm Management, Vol. I, 1954-55: West Bengal, 
Table 5.10; Madras, Tables 5.2-5.5 [11]. 
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have been no difference between the two states during the reference pe- 
riod. Moreover, the extension services can play a proper role mainly after 
the new inputs and improved techniques have been made available at 
reasonably cheap prices. (6) Has there been, relatively, more widespread 
adoption of improved rice-cultivation techniques in Madras? This appears 
to be, indeed, the major source of the agricultural efficiency in that state. 
For instance, in the year 1950, the area planted to improved varieties of 
tice in Madras was only about 4 percent of the total acreage under paddy 
[10]. During the First Five-Year Plan, nearly 50 percent of the area under 
rice cultivation was sown with improved seeds. By the end of the Second 
Five-Year Plan, 100 percent of the area was using improved strains [15, p. 
75]. The Japanese method of rice cultivation is of very recent adoption in 
India. The area under this method of cultivation was 400,000 acres in 
1953-54; it was 2.1 million acres in 1955-56. The bulk of it was in Madras. 

This is the major variable omitted (because of lack of annual data for 
various states) from the production function estimates. Its effect is likely 
to have been picked up, in part, by the coefficient of the state dummy for 
Madras. As compared with Madras, West Bengal has been much less 
spectacular in the adoption of new techniques of rice sowing. To dilate 
upon the theories or explanations of the adoption of new techniques, how- 
ever, is beyond the scope of this study. 


Efficiency differences among farms of different sizes 


The farm-size dummy coefficients provide possible answers to the fol- 
lowing questions:. Are the prevailing cropland resources per farm insuff- 
cient in small farms relative to those in large farms? Which of the eight 
farm sizes studied indicate probable relative optima for different crops? 
It is important to note that the differences in farm size in the present esti- 
mates signify differences only in Jand arez, whereas the qualities and 
quantities per acre of the other inputs included in the regressions are held 
constant. 

Of the 63 coefficients of the farm-size dummies (FD’s) in the nine indi- 
vidual-crop regressions of Table 1, only 13 coefficients in four of the 
regressions are significantly different from one or more of the size coeffi- 
cients of the respective regressions. Similar differences in the coefficients 
of overall regressions 1 and 2 seem to have averaged out, so that none of 
the size dummy coefficients are significantly different from one another. 
In five of the nine crops of Table 1, thus, no differences in yield due to 
differences in farm size are indicated. The four crops for which probabi- 
listic differences in crop yields per acre be:ween sizes are indicated are 
wheat, bajri, aman paddy, and oulses 33 It will be observed that in the 


"Gram crop was left out of this analysis because the R°? for the regression of this 
crop is not significant. 
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x/cases of wheat and pulses the small farms (1-5 acres) seem to be using 
insufficient land resources per acre. The maximum per-acre yield (for 
identical nonland inputs) is given by the largest farms (50 acres or 
more). In the cases of bajri and aman paddy, the perceptible differences 
in yields arise only in the middle range of sizes. The trend up to the sixth 
size is, more or less, upward. The maximum points occur in the sixth size 
(26-30 acres for bajri and 7.30-8.75 acres for aman paddy}. A possible in- 
ference from the size analysis, therefore, is that, with the current tech- 
niques of production, farms of more than 20 acres are, on an average, 
inefficient for bajri, farms of more than 9 acres or so are inefficient for, , 
aman paddy (rice), and farms of 5 acres or less are inefficient for wheat 
and pulses. 

The above cases, as noted earlier, represent only about one-half of the 
crops studied. The remaining half indicate no size effect. It may be re- 
called that our production function is restricted to constant returns to 
scale. A simultaneous consideration of size-holdings and varying intensi- 
ties of other farm inputs in an unrestricted production function may well 
reveal alternative optimalities of farm size end the overall scale. More- 
over, the introduction of modern inputs like farm machinery may also 
alter the optimum size of farms. Finally, the present analysis relates to op- 
erational holdings and does not take into consideration tenancy condi- 
tions. 


Productivity changes from one year to another 


_ The productivity-changes variable in this model is a catchall variable 
for various year effects, including rainfall, weather, disproportionate 
changes in the omitted variables, pure technical change, and similar ef- 
fects. The overall regressions provide some indication that the year 
1955-56 was better than either the base year, 1954-55, or the final year of 
the sample, 1956-57. This is not inconsistent with the observed changes. 
The change of significance levels of the two year-dummy coefficients in 
the first two overall regressions should be noted. Thus, in regression 1, the 
coefficient of the year 1955-56 is significantly above zero and that of year 
1956-57 is negative but not significantly. In regression 2, the coefficient of 
1955-56 is practically zero, whereas the coefficient of 1956-57 is signifi- 
cantly below zero. In order to find a possible explanation, we may note 
two differences underlying these two regressions: (1) The fact that 
regression 2 uses a subsample (with 579 observations) of the sample used 
in regression 1 (with 859 observations) makes the two regressions non- 
comparable. (2) Regression 2 includes fertilizer (a significant variable) 
whereas regression 1 omits it (because of the lack of observations of fer- 
tilizer in 280 of the 859 observations ). The increase in the use of fertilizer 
was greater than increases in other inputs in the reference years. It is pos- 
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sible, therefore, that the dummy variables for years picked up at least 
part-of the effect of fertilizer in regression 1. Fertilizer shows its influence 
in regression 2, where the first-year dummy coefficient is reduced almost 
to zero whereas the second-year dummy coefficient is significantly nega- 
tive. 

The only other significant dummy coefficient in this group is that for 
wheat, which also conforms to the results found for overall regressions. 
None of the other crops indicates significant year effects, though the signs 
and magnitudes of the coefficients give a general impression that the year 
1955-56 was better than the year 1956-57. 

The coefficients of all cf the irrigation dummies are positive but not all 
are significantly different from zero. Only the coefficient in the overall 
regression is significant at the 1-percent level. The slope coefficient of irri- 
gation expenses, where available, is also positive and significant. 


Interseason difference in slope 
coefficients for paddy 


In order to see whether production functions and/or the intercepts may 
differ between seasons of the year, I ran the regression of (2) on the data 
for the paddy crop in Madras, which is grown three times a year in that 
state. The results are given below. 


Lomo = [0.181H;*, 0.169Hr, 0.017Hn1]-+[0.3515;*, 0.2918y*, 0.02381] 
(0.101) (0.135) (0.232) (0.178) (0.161) (0.016) 
+[0.201K:, 0.101En, +0.098Kn1] 

(0.141) (0.181) (0.175) 

+[2.15W Dë, 3.683WDn*, 3.87W Dol 

(1.070) (1.658) (0.568) 

-+ [0.057F Di +0.143FD.+0.053FD;3, —0.021F Ds, —0.035F De, 

(0.069) (0.069) (0.123). (—0.140)  (—0.219) 
—0.029F_D;+-0.008F Ds] 
(—0.161) (0.107) 

+[—0.021YD:+0.014YD,] 

(—0.058) (0.067) 

-+ [0.227Land;*, 0.439Landy, 0.862Landq;| 

(0.115) (0.269) (0.563) 

(R?=0.993, R?=0.990, SEE=1.135, d.f.=36), 
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where the subscripts I, D III stand for the three seasons of the year in 
which paddy is grown in Madras, WD is a season (weather) dummy var- 
iable, and the numbers in parentheses are the computed standard er- 
rors. The coefficients of different variables for all the three seasons are put 
within square brackets to indicate that only one of the three coefficients 
for the season effect, one of the eight coefficients for the farm-size effect, 
and one of the two coeffizients for the year effect have to be picked out 
for the production function of the indicated season, farm size, or year. 
The coefficient of land wes derived by subtracting the sum of other coef- 
ficients from unity. It wil be seen that the coefficients in each pair of 
brackets diverge only slightly from one season to another and in no case 
significantly. These results, therefore, provide no suggestion that the pro- 
duction functions for different seasons are different from one another. 


Marginal value products 


Table 3 presents the calculated marginal value products of the coeffi- 
cients of real variables. Oaly those coefficients and regressions have been 
included that were found to be significantly different from zero in Table 
1, Since the coefficients of the dummy variables for farm size in the over- 
all regressions, as noted earlier, possibly represent mainly the crop effect 
(whereas we have separate production functions for individual crops), 
the MV De from these regressions were calculated for the input class only, 
and are given in Table 4. Taking up the individual crops (Table 3) first, 
we see that the main comparisons are between inputs, between crops, and 
between farm sizes. Comparisons are also made between these classes. In 
making these comparisons, we test the hypothesis that there are compara- 
tively few inefficiencies in the allocation of resources in Indian agriculture 
to different crops and to diiferent farm sizes. l 

In the inter-crop inter-input comparisons, there are 2 instances out of 
14 in which the hypothesis is rejected: Using the 5-percent one-tailed t 
test, we see that the MVP of capital in aman paddy is significantly below 
the MVP’s of capital and other inputs in other crops, and the MVP of bul- 
lock labor in potatoes is significantly above the MVP’s of several other in- 
puts in other crops.’? Witnin the farm size-groups we have a relatively 


* These significance levels may be tested by £ ratios. For example, the t ratio for 
the difference between the MVP af capital (denote it by MVP;) in aman paddy and 
the MVP of bullock labor (denote it by MVP.) in potatoes is approximately 





t = (MVP. — MYP,}/-V/s2? + s1? — 2 cov (80, 81), 


where zi and s? are the varianzes if the MVP’s of bullock labor and capital, respec- 
tively. Since the variances as given in the table were computed for the averages of 
the MVP’s of all the farm size-holdings in a given crop for a given input, the latter 
tests can be carried out by dividing the difference of two MVP’s by twice its average 
variance. For convenience of calculation, the covariance terms were neglected. This 
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Table 4. Marginal value products from the overall regressions, Indian 
agriculture, 1954-55 through 1956-57- 





MVP as calculated from the overall regressions 














Input 
1 | 2 | 3 
EE rupees per rupee of input per year........... 
Human labor 0.64 (0.081) 0.33 (0.100) 0.36 (0.085) 
Fixed capital 0.78 (0.160) 0.60 (0.165) bs 
Seeds 0.33 (0.150) 0.48 (0.170) ae 
Fertilizer a 2.69 (0.204) 0.66 (0.231) 
Irrigation sc ae 3.63 (0.800) 
pya a nie EE rupees per acre per year................ 
Land 15.62 (1.730) | 15.47 (1.90) | 





a The numbers in parentheses are the standard errors approximated by the formula 
given in footnote 7. The two dots (..) here mean that the relevant coefficients were not 
significantly different from zero. 


higher number of violations of optimality. The MVF’s that are signifi- 
cantly either below or above the rest of the MVF’s in Table 3 are as fol- 
lows: 


4 of the MVP’s (first four) for bullock labor in wheat (below); 

2 of the MVP’s (first two) for human labor in bajri (below); 

2 of the MVP’s (6 and 8) for seeds in aman paddy (above); 

2 of the MVP’s (6 and 8) for fixed capital in aman paddy (above); 
3 of the MVP’s (6, 7, and 8) for human labor in pulses (above); 
3 of the MVP’s (6, 7, and 8) for fixed capital in pulses (above); 
2 of the MVP’s (2 and 7) for bullock labor in potatoes (below); 
3 of the MVP's (first three) for fixed capital in jute (below). 


The total of such violations is 21 out of a total of 112 MVP’s. Consider- 
ing the MVP’s of a given input across crops, we find that some of the 
MVP's of capital in aman paddy and some of the MVP’s of human labor 
in jute differ significantly from the other MVP’s. In this case, 2 at most 
out of the 14 input sets of MVP’s violate the economizing hypothesis. 

The test of MVP’s = $ = 1 for size 4 appears in the last row of Table 
3, denoted by tı. It will be observed that 4 out of 14 MVP's are sig- 
nificantly different from one at the conventional levels. Out of these, 3 are’ 
below unity and 1 (bullock labor in potatoes) is above unity. 

Coming to the “average” marginal products of the overall regressions 
(Table 4), we observe that the size of the MVP’s of the inputs is, by and 
large, similar to that observed in a majority of cases of individual crops. 





omission implies an upward bias of the calculated ¢ ratios. This test, in any case, is 
only approximate. The degrees of freedom for these £ tests are the sum of the cor- 
responding E of freedom for the two coefficients of Table 1 from which the 
- MVP's were calculated. 
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The two coefficients of fertilizer in this table (fourth row) are signifi- 
cantly different from each other. The one for regression 2, however, is 
closer than the one for regression 3 observed in Table 3, namely, the MVP 
of fertilizer in aus paddy. The MVP’s of land are significantly close to 15 
rupees per acre. Since this is an MVP for the aggregate of six regions and 
about a dozen crops, nc single rental value can be assigned it. The only 
MVP of irrigation available is significantly above unity. 

A rising trend of MVF’s as the farm size increases is discernible, though, 
as seen above, it does nct rise significantly in a majority of cases. The rea- 
sons for this rising trend are not far to seek. It is consistent with the ob- 
served reduction of quentities or values of inputs per acre as farm size 
increases. Two typical cases are presented in Table 5. It will be observed 
that the reduction in input intensities per acre is rather substantial. The 
average value of all (nonland) inputs in farms of 21 ‘acres or more, as 
compared to the value of the same inputs in 0- to 5-acre farms, is ap- 
proximately one-third in Bombay and a little over one-half in U.P. At the 
same time, Table 3 indicates (though without statistical significance) 
that the MVP’s of large farms tend, on the whole, to be nearer unity than 
do those of small farms. Presumably, the farmers operating larger farms 
are relatively more aware of the (potential) conditions (perhaps because 
they are more literate) and have relatively greater scope (for example, 
less constraint on the availability of financial resources) for substituting 
among inputs and crops. It is interesting to note that even though the in- 
tensity of inputs falls so drastically in the relatively larger farms as com- 
pared with the smaller ones, the MVP’s dc not, in general, rise by any- 


Table 5. Index of the intensity of inputs per acre by size groups, Bom- 





















bay and U.P., 1956-57 
A Land ë 

Size- Imple- Miscel- | Total 

State group ments Wée laneous| costs 
acres |..... AVS. clean ae Open Eed Sen dawek 

~- 5 100 100 100 100 

6-10 143 65 1 87 

Bombay | 11-15 80 43 20 47 
16-20 52 39 340 70 

21-over 33 43 11 34 

œ~- 5 100 100 100 100 

Uttar 6-10 83 100 91 81 
Pradesh 11-15 61 112 78 72 
16-20 55 110 69 67 

21-over 47 97 66 56 














a All values are expressed in index form with the lowest farm size-group as 100. 
Sources of data: Calculated from the data given in Economics of Farm Manage- 
ment [11, Vol. 3, Bombay, Table 4.1; Vol. 2, U.P., Table 3.11]. 
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thing like the corresponding proportions. They only tend to move closer 
to the efficient points. 

Looking more closely at the controversial marginal value productivity 
of human labor, we may observe (Tables 1, 3, and 4) that in 7 regressions 
out of 12, it is significantly above zero, though in 4 of these 7 it is also 
significantly below unity. In the remaining 5 regressions, the MVP of 
labor is not significantly above zero. Prima facie, then, the evidence tend- 
ing to show the MVP of labor as zero or positive remains inconclusive. 
The evidence indicating that the MVP of a unit monetary cost of labor is 
positive and near unity becomes weighty, however, when the following 
points are taken into consideration: (1) The coefficients of labor in the 
five regressions left out of Table 3 are all positive. (2) A likely effect of 
the high multicollinearity among human labor, bullock labor, and seeds, 
observed in the beginning of the empirical section, is to raise the standard 
errors of these coefficients. (3) The introduction of a number of dummies 
in the regressions of this study may also have caused a slight reduction of 
both the significance levels and the magnitudes of the coefficients (see 
footnote 5). When the possibilities suggested in points 2 and 3 are cou- 
pled with the fact stated in point 1, we are led to suspect the lowness of 
the significance levels of the labor coefficients of these regressions. The 
confidence in the significance levels of the significant MVP’s of labor is, 
ipso facto, heightened. Therefore, the evidence against the possibility that 
the marginal product of labor in Indian agriculture may be positive is, if 
any exists at all, very weak. 

From the reasoning of the preceding paragraph, we may draw the fol- 
lowing inferences concerning other inputs: (1) There is little evidence 
that investment in fixed capital in general is inadequate—in no case is the 
MVP of capital significantly above unity. (2) There is strong evidence of 
underinvestment in specific forms of capital, that is, in fertilizer and irri- 
gation water—their MVP’s are significantly: above one. (3) The input of 
seeds seems, broadly, to conform to the conclusions derived above with 
regard to human labor. 


Final Evaluation and Conclusions 


The broad conclusions of the resource allocation analysis may now be 
summarized. First, however, I should remind the reader that a few of the 
production functions were dropped because of suspected errors of mea- 
surement and certain problems of estimation. Subject to these limitations 
and the probabilistic nature of estimates, the multidimensional analysis of ` 
resource allocation indicates comparatively few significant inefficiencies of 
resource allocation in Indian agriculture. It will be difficult to defend the 
often advanced assertion that the Indian farmers are tradition-ridden and 
not rational and “economizers,” or that the marginal product of labor is 
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zero, and/or the marginal product of any kind of capital is high. Disequi- 
libria do exist here and there. For instance, taking the coefficients at their 
face values, we find that the MVP’s of fertilizer and irrigation water seem 
- to be considerably above their costs. These, however, are inputs which it 
is not entirely within the capacity of individuel farmers to supply. Fertil- 
izer has to be supplied by the manufacturing sector (in India, primarily 
by the central government). There may be a supply constraint on fertil- 
izer or other cooperating inputs. The learning process may be going on. 
The supply of irrigation water from wells is largely within the capacity of 
farmers as individuals. Wells cannot, however, provide the required irri- 
gation at economical costs in every part of the country. The cost price for 
irrigation water used here includes charges for canal water. For some 
areas, canals are the only effective means of irrigation. It is possible, 
therefore, that the exploitation of the input of irrigation water has been 
held down by a lack of large-scale canal irrigation facilities. Moreover, 
canal water (especially the canals that form a part of river dams) may 
serve as a proxy for flood contro] and similar measures. Under such con- 
straints the disequilibria in the use of these inputs cannot be a reflection 
of inefficiency on the part of farmers. The high marginal value product of 
bullock labor in potatoes is a major result that is difficult to explain. The 
relative intensity of the use of bullock labor in potatoes is comparable to 
that in other crops. Thus, it does not appear to be the low intensity of 
bullock power that has caused high MVP. It is clearly a high elasticity 
coefficient of this input (0.337) that seems to be responsible for it. It is 
possible that this coefficient picked up some of the effects of human labor. 
It may also be mentioned that the sampling data being analyzed belong 
to the final two years of the First Five-Year Plan and the beginning of the 
Second Five-Year Plan. These were, thus, the years during which Indian 
agriculture was supposedly entering a transformation stage in which the 
erstwhile low-level equilibrium conditions of a traditional agriculture 
were being transformed into the disequilibria of a developing agricul- 
ture! The subsequent experience (of the mid-sixties) shows that this 
disequilibrium is being corrected, at least in the case of fertilizer. Other 
than these relatively few exceptions, the bulk of the evidence provided by 
this study appears to support the hypothesis that the resources available 
to farmers in India have, by and large, been efficiently allocated. 


* According to Schultz, traditional agricultures are in a state of equilibrium 
whereas modern agricultures are perpetually in a state of disequilibrium [20 p. 15]. 
The point I am trying to make here is that possibly the conditions of disequilibrium 
were being created in Indian agriculture during the reference period. New seeds, 
chemizal fertilizer, new cultivation techniques, and new incentives were being intro- 
duced and encouraged by the state; the increased investment tempo, increased use 
of agricultural raw materials, and changing demand for other agricultural commodi- 
ties were causing shifts in such things as crop prices and yields. The observed de- 
gree of disequilibrium, therefore, is not inconsistent with Schultz’s proposition. 
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Projections of Age Distribution of Farm Operators 
in the United States Based upon Estimates of 
the Present Value of Income* 


VENKAREDDY CHENNAREDDY AND GLENN L. Jonson 


The increase in the average age of farm operators in the United States 
since 1920 is pronounced. Several studies have been made of the age of 
farm operators and have projected the age dist-ibution of farm operators 
in 1970. This article is based on the premise that the acquisition cost of 
labor of the agricultura! industry for younger workers and the correspond- 
ing salvage value for older workers partially determine movements into 
and out of farming. Present values of future income streams for hired 
laborers at 25 and 45 ~ears of age in farming end in four nonfarm occu- 
pations are estimated end used in constructing an independent variable 
in the farm operator supply models. Projection of the age distribution of 
farm operators in 1970 suggests that increases in the average age of farm 
operators will continue and that this trend will be more pronounced than 
anticipated in earlier studies, 


HE increase in the average age of farm cperators in the United States 

since 1920 is pronounced.! Farm operators under 25 years of age de- 
creased from 6.1 percent of all farm operators in 1920 to 1.7 percent in 
1960. For those 25-34 years old, the decrease was from 20.4 to 10.9 percent. 
On the other hand, the percentage of farm operators aged 55-64 increased 
from 15.7 percent in 1920 to 21.6 in 1960. For those over 65, the increase 
was from 9.3 to 17.4 perc2nt of the total. 

A study of the age distribution cf farm operators is useful in formulating 
farm policies, for occupational and geographic mobility and willingness to 
take risks and adopt innovations are usually associated with the age of 
farm operators. Several studies of the age of farm operators have been made 
and have projected the age distribution of farm operators in 1970 [2, 3, 9, 
13, 14]. The analysis of this article suggests that increases in the average 
age of farm operators will continue and that this trend will be more pro- 
nounced than anticipated in earlier studies. Estimates of the present values 
of future income streams in five occupations are used to project the age 
composition of farm operators in 1970. 


* This study is part of a larger project supported by Resources for the Future, Inc., and was 
conducted under the leadership of Glenn L. Johnson at Michigan State University. Complete 
details can be found in Mr. Chernareddy’s Ph.D. dissertation [4]. 

1 The reason for this increase is that progressively fewer older farm operators are withdraw- 
ing from farming and fewer younz adults are entering farming. One explanation for the former 
trend is an asset fixity theory advanced by Johnson [8, 9, 10, 11,]. Imperfectly informed older 
farm operators, having made mis-akes of overinvestment ia durables in farming, can minimize 
losses only by continuing those durables in farming. This situation discourages many farm 
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Previous Studies 


Some previous projections of the number of farm operators in different 
age-groups are based on the hypothesis that the mobility of farm workers 
to nonfarm occupations is a function of the ratio of current nonfarm wage 
rate to the current wage rate in farming. Clawson [4] projected the number 
of farm operators in each age-group for 1970 by using the average net 
entries or net withdrawals of farm operators from one age-group to the next 
between consecutive census periods, based on census data from 1890 to 
1960. Fox [5] first estimated for 1970 the number of commercial farms with 
sales of $2,500 or more and then adjusted this figure by the ratio of com- 
merical farms to the total number of farms in 1960 to estimate the total 
number of farms in 1970. Bishop and Tolley [2] projected the number of 
farm operators in each age-group in the United States for 1970 on the as- 
sumption that the ratio of the number of farm operators in the ith age- 
group in the th census period to the number of farm operators in the 
(i—1)th age-group in the (t—1)th census period is a function of the ratio of 
the total number of farm operators in the tth census period to that in the 
(t—1)th census period. One of Jobnston’s projections of the total number 
of farm operators for 1970 was made on the asusmption that the estimated 
ratio of nonfarm wage rate to the wage rate in farming in 1960 will be the 
same in 1970 [12]. 


Method Used in This Study 


The premise on which this study is based is that relative future income in 
farming and in nonfarm occupations plays a major role in shaping the de- 
cisions of farm workers to remain in or move out of farming. The economic 
rationale underlying this assumption, in general, is supported by the writ- 
ings of Marshall [16, p. 311], Keynes [15], Hicks [7, p. 119], and Nerlove 
[17]. Bishop, in particular, states that farm workers will be inclined to 
transfer to nonagricultural employment if they find that the present value 
of future income in nonagricultural employment exceeds that.in farm- 
ing to the extent of more than the costs of transferring to nonagricultural 
employment [1]. Present values of income streams for hired laborers in 
farming and in four nonfarm occupations are estimated for comparative 





operators fram leaving the farm. In addition, older experienced farm operators who entered 
nonfarm occupations anticipating higher incomes tended to return to farming because, as a 
result of their age, low levels of education, and lack of previous nonfarm job experience, their 
nonfarm incomes were lower than they had expected. On the other hand, the prospects of low 
earnings in agriculture and the difficulties of becoming established in farming, along with the 
attractions cf nonfarm employment and urban living, have caused a large outmovement of 
young adult farm operators. This situation has encouraged remaining farm operators to en- 
large the size of their farms, thereby tending to eliminate inefficient farms and discouraging 
young and/or inexperienced persons from entering farming [26]. 


608 / VENKAREDDY CHENNAREDDY AND GLENN L. JOHNSON 


purposes. These present values are used in constructing an independent 
variable in the farm operator supply models. 


Present values of income streams 


Studies by Perkins [18] and Schnittker and Owens [19] show that non- 
farm jobs taken by most farm workers are mainly in construction, manu- 
facturing, service industries, and wholesale and retail trade. For this study 
we chose farming, construction, manufacturing, laundries, and retail trade 
because, for these occupations, wage rates for hired laborers were available 
for the period 1917-1962. This time period includes World War I, the boom 
in the late 1920’s, the depression in the early 1930’s, recovery in the late 
1930’s, World War II, the Korean War, and the economic prosperity 
following the Korean War, all of which have had en impact on business 
activity in the United States. Since age is an important variable influencing 
the mobility of farm workers, two age categories were considered—15—-40 
years and 40 years and older. Two ages were arbitrarily selected within each 
group, 25 in the first category and 45 in the second. The 15-40 age-group 
includes most of the people who enter farmirg to make it their life work, 
while the 40-and-older group includes many of those who leave farming. 

In this study, estimates of present values of future lifetime income 
streams are based on four components’: computed future income stream, 
computed unemployment rate in future years, current interest rate, and 
life expectancy? of workers of specified ages. 

The formula used for present value for each age category is as follows: 


a U; ie 
nil Win £ gp = d 


Son0) Ye k 
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| = del 
where 


P is the present value of future lifetime income stream for a worker in 
the ith occupation in the ‘th year ((=1917, 1918, - - - , 1952), 

W ic+ is the annual wage rate in the ith occupation in the kth year ahead 
of the ith year, 

Osx) is the annual unemployment rate in the ith occupation in the 
kth year ahead of the ith year, 








Paz 


2 Ideally, another component analogous to unemployment rate in the nonfarm occupation 
should have been taken into account. This component is the prcbability of survival of an 
individual at each of the future years. This probability was not taken into account, because 
probability of survival of an individual on the average is much the same in the farm and non- 
farm sectors. 

3 The worker is assumed to be gainfully employed until death. 
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P is the life expectancy for a worker of specified age and is equal to 
mue for a 45-year-old worker and nz, for a 25-year-old worker, and 
y: is the rate of interest in the żth year. 


Regression model 


The number of farm operators by age-group for 1970 is projected by using 
ratios of present value of future income streams in farming to that in non- 
farm occupations. The two farm operator supply models used are 
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where F, is the number of farm operators in the ith age-group in the tth 
agricultural census year, and Bo is the number of surviving rural farm 
males in the ith age-group. Ss was computed from the number of rural 
farm males in the previous decennial census adjusted for the, numbers for 
deaths and intercensus enumeration errors by use of age-specific survival 
ratios. This shift variable was chosen because it approximates the number 
of potential farmers if there were no net migration. Z,* is the ratio of the 
average present value of future income stream in the nonfarm occupation 
to that in farming during the ten-year interval prior to the ith agricultural 
census year for a worker of age I. For example, Zu* in 1930 is the ratio of 
average present value during the period 1920-1929 in a nonfarm occupa- 
tion, k, to that in farming for a worker of age l; u; and go are random 
errors. The observations of the dependent and independent variables are 
for the census years 1930, 1940, 1950, and 1969. 


Sources and Type of Data Used 
Basic data 


The data used for estimating the present values of future income streams 
are mainly from published sources. Life expectancies for a white male 
worker at ages 25 and 45 were used [22, p. 4]. The annual average interest 
rate charged for farm mortgage loans was used for discounting the future 
income stream. The interest rate data for 1917-1940 are from published 
reports of the Bureau of Agricultural Economics [21]; the data for 1941- 
1957 are from Hesser [6]. The interest rates for 1960 to 1962 were inter- 
polated by the method used by Hesser. While some other series, such as the 
rate on short-term notes, would have given different and perhaps less stable 
results, the farm mortgage rate seemed preferable on the a priori ground 
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that it applies to long-term investments adjusted for the uncertainties of 
both unemployment and death. 

Annual wages, computed on the assumption that workers are fully em- 
ployed through the year, were used for all five occupations. Farm wage 
rate data are from the agricultural statistics published by the U. S. De- 
partment of Agriculture [20]. Annual wages per worker in construction 
were computed on the basis of indices of union wages and hours, published 
by the Bureau of Labor Statistics [23]. Annual wages in other occupations, 
such as manufacturing, laundries, and retail trade, were also computed 
from the employment and earnings data published by the Bureau of Labor 
Statistics [25]. Wage rate data were not available for laundries before 1934 
or for retail trade before 1939. Scatter diagrams showed a linear positive 
relationship between the annual earnings of workers in retail trade and 
laundries on the one hand, and the annual earnings of workers in building 
trades on the other, for the periods 1939-1951 and 1934-1947, respectively. 
Regressions of the form Y=a+)bX were fitted for data for these time 
periods. In this regression, Y is the annual wage in retail trade in one case 
and in Jaundries in the other case, and X is the annual wage in building 
trades. Annual wages in retail trade and in laundries were estimated from 
these regressions for the periods from which data were not available. 

Published unemployment rates in the nonfarm occupations chosen were 
not available for the years before 1948 [24]. Scatter diagrams showed a 
linear positive relationship between unemployment rate in each nonfarm 
occupation used and the percentage of unemployed to nonfarm employees 
during the period 1948-1960. Thus, regression equations were estimated, 
with the percentage of unemployed to nonfarm employees as the inde- 
pendent variable. From these estimated regression equations, the unem- 
ployment rate in each chosen nonfarm occupation was estimated for the 
period 1917-1948, with the percentage of unemployed to nonfarm em- 
ployees (which is available for the period 1917-1960) used as the inde- 
pendent variable. 


Future income streams and unemployment rates 


In this study, estimates of “actual” annual wage and unemployment 
rates for the future are g linear function of current and past rates with a 
set of constant weights. The regression models used for determining he 
future averages are as follows: 


Xp, = Ay? + bX: + bX + + OP Xx +e? 


where 


d p=1,2,---,9 
Xpt Kee KS Xii 
p ii t = 1917, 1918, - - - 1962 


and ao”, bo”, bp, ---, baP are constant weights in the pth equation for 
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all The variable X is used for unemployment as well as for wage rate; p, 
the subscript on the left-hand side and superscript on the right-hand side, 
indicates the number of the regression equation. X, is the average of p 
future observations. In all the regression equations, in the cases of both 
annual wage rates and unemployment rates, the lag k was determined to 
be 1, because the regression coefficients of E.A where K>2 were not sig- 
nificantly different from zero even at the 10-percent level. Hence, all the 
regression equations were fitted with only two independent variables, X, 
and X,_). The maximum value for P was determined to be 9 in all occupa- 
tions, because, in the case of the unemployment rate, R? in the estimated 
regression equations beyond the ninth was lower than 0.13. Although R? 
in the case of the annual wage rate was as high as 0.80 beyond the ninth 
regression equation in all occupations, the maximum value for P was. also 
taken as 9 for the sake of uniformity as well as for reducing computations. 
In other words, there were nine regression equations for the unemployment 
rate and nine for the annual wage rate. The estimated unemployment rates 
and annual wage rates for future individual years X14, (where p=1, 2, 3, 

- ++, 9) up to the ninth year ahead of the tth year were derived as follows: 


Kup = Ban (p DË (p = 1, 2p 28); 


For unemployment rates beyond the ninth year, the estimate of the 
average for the next nine years was used instead of estimates for individual 
years.* The same procedure was carried through for all years in the period 
1917-1961. For 1962, the average unemployment rate for the preceding 
15 years was used for expected unemployment rates beyond the ninth year 
ahead. The procedure adopted for the unemplcyment rate was also used to 
estimate the annual wage through the ninth year ahead. 

Since there was a trend in the annual wage rate series, the following 
method was used to estimate the increments in future annua! wages beyond 
the ninth year: Two life expectancies (approximately 26 and 44 years) were 
used for estimating future long-run average wage rates. These were average 
life expectancies for 45- and 25-year-old workers, respectively, during the 
period 1917-1962. The method was essentially designed to estimate the 
average increments in the annual wage from the ninth to the twenty-sixth 
year and from the twenty-seventh to the forty-fourth year ahead of the tth 
year. These two increments were used to estimate the annual wage per 
worker from the tenth year to the (n1,,—1)th year ahead (n1,, being the 
life expectancy of a 45-year-old worker in the ith year) and from the 


4 Firs:, we assumed that unemployment rates beyond the tenth year are the average of the 
preceding nine years. Second, we assumed that the adjustment of the annual wage beyond the 
tenth year, using an average unemployment rate in the first nine years, would not differ much 
from the adjustment of the annual wage using the unemployment rates for individual years. 
Third, w2 assumed that average unemployment rates for the years beyond the ninth year were 
the same as for the first nine years. 
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myth year to the (Dia Uh year ahead (nz, being the life expectancy of a 
25-year-old worker in the tth year. The procedure used to estimate these 
two increments for each year in the period 1917-1962 is as follows: 

First, the two regression equations given below were fitted to the data 
for the period 1917-2007: 


Wos, = P: Wer, +++, Ww) 


and 
Waar zs Te, Wir, Ps Wx), 
i 28 H 44 
where Wos =— > Wee and Butz Wee W expe. 
26 ka e 


In both regression equations in each occupation, the lag k was determined to 
be one because the regression coefficients were not significantly different from 
zero at the 10-percent level. 

Next, the increments in future wages were estimated from the foregoing 
regression equations®: 


a 2 A 
Â= T E C26 W26, — Da d — ei 
and 


1 EEN a 
Aar = — E (44W aa, — 26W28.) — Wiro — E 


5 Estimation of present values in this study required estimation of the income stream in the 
future through the remaining lifetime of a worker. Estimation cf the future income stream for 
a 25-year-old worker in the year 1962, for example, required data up to the year 2007, because 
the life expectancy of a 25-year-old worker in the year 1962 was 45 years. Data on expected 
annual wages from 1963 to 2007 were also required to obiain more degrees of freedom in 
fitting the regression equations for estimating the annual wage in the longer period, that is, up 
to 45 years in the future. Hence, we decided to estimate annual wages from 1963 to 2007. 
The projection of annual wage in the respective occupations was the dependent variable, and 
time wes the independent variahle. In the absence of information on future economic activity, 
projection of past trends into the future seems reasonable. Regression lines were fitted for the 
time period 1950-1962. The reason for the selection of the method and the time period was that 
the annual wage per worker in all occupations considered has steeply increased and had a 
high linear correlation with the time variable from 1950 to 1962. Regression equations and 
projected series on annual wage for the period 1963-2007 can be found in the complete study 
DL 

¢ Since there was a trend in the annual wage per worker, the difference between the estimate 
of the future average annual wage from the tenth to the twenty-sixth year ahead, 1/17 
(26Ws—9W.), and the estimate of the annual wage in the ninth year ahead, (Wio), is 84 
times the average increment (â) i in the annual wage from the tenth year to the twenty-sixth 
year ahead. The reason for this is that the estimate of the average of the values for the years 
between the ninth and the twerty-sixth year ahead lies in the middle of the 17-year period. 
Being an average between the forty-fourth and the twenty-sixth year ahead, 1/18 (44W a4 
— 286 W does represent a point in the middle of the 18-year period. Hence, (W nst 172:), the 
estimate of the future annual wage for the twenty-sixth year ahead, is subtracted from 
1/18 (44W a OË to obtain the difference, 942, or nine times the average increment in that 
period, that is, from the twenty-sixth to the forty-fourth year ahead. 
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where 

Âi, is the estimate of increments in annual wage from the tenth year 
through the twenty-sixth year ahead, and 

Âz, is the estimate of increments in the annual wage from the twenty- 
sixth year through the forty-fourth year ahead. 


The estimated annual wages and unemployment rates in each occupation 
for each year in the future from the éth year were then used to estimate 
present values of income in each of the five occupations. 


Present Values of Future Income Stream by Occupation 


The present values in the five occupations are given in Tables 1 and 2. 
The estimated present values are consistent with major economic and 
political events.” The impact of the end of Warld War I is reflected by the 
drop in present values in all occupations for both 25-year-old and 45-year- 
old workers in 1912. The onset of the depression in the early 1930’s was 
followed by low present values. In the postdepression period and the be- 
ginning of World War I, present values increased in almost all occupations 
for both 25- and 45-year-old workers.’ 

The entry of the United States into World War II in 1941 had a tremen- 
dous impact on the future income stream. Present values increased in al- 
most all occupations for both 25- and 45-year-old workers in 1941. In 
manufacturing, present value jumped from 845,000 in 1940 to $53,000 in 
.1941 for a 25-year-old worker. In construction, it increased from $54,000 
to $62,000. For a 45-year-old worker, present value increased from $29,000 
in 1940 to $36,000 in 1941 in manufacturing, and from $35,000 to $40,000 
in construction. 

The Korean War also seems to have caused increases in present values. 
The present value for a 25-year-old worker increased from $47,000 in 1950 
to $55,000 in 1951 in farming; from $90,000 to $97,000 in manufacturing; 
from $104,000 to $114,000 in construction; from $49,000 to $53,000 in 
laundries; and from $52,000 to $68,000 in retail trade. For a 45-year-old 
worker, it increased from $31,000 in 1950 to $39,000 in 1951 in farming; 
from $61,000 to $66,000 in manufacturing; from $68,000 to $76,000 in con- 
struction; from $35,000 to $37,000 in laundries; and from $36,000 to $47,000 
in retail trade. 

The end of the Korean War caused decreases in present values. For a 


7 The present values in each occupation from 1917 to 1962 were not corrected for price 
changes, because ratios rather than absolute figures were used in the regression analysis. On 
the assumption that inflation and depression have the same effect on both farm and nonfarm 
sectors, the ratios were not corrected for price changes. 

8 The age-earnings profile used in computing present values for persons of two different 
ages was not made, because data on average wages for workers in specific age groups in an 
occupation are not available. Average wages per worker in an occupation and differences in 
life expectancies were used instead. i 
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Table 1. Present value of future income stream for a 25-year-old worker 
in various occupations in the United States, 1917-1962 




















Year Farming | Menufacturing| Construction Laundries | Retail trade 
SS lees current dollars, in rbousande, 
1917 19 27 27 13 18 
1918 21 33 32 15 19 
1919 22 34 32 1§ 20 
1920 24 35 42 20: 26 
1921 12 25 28 18 21 
1922 17 31 33 18 22 
1923 20. 37 41 20 25 
1924 19 33 39 21 . 26 
1925 19 36 42 22 27 
1926 20 36 46 24 29 
1927 20 35 44 24 28 
1928 20 35 43 24 28 
1929 20 36 44 24 27 
1930 18 30 39 23 27 
1931 14 26 34 22 26 
1932 13 22 25 Lë 21 
1933 15 27 33 2c 24 
1934 19 34 41 23 28 
1935 19 34 39 23, 27 
1936 - 21 39 47 26 31 
1937 23 43 52 27 34 
1938 21 36 47 26 33 
1939 22 42 51 28 33 
1940 23 45 54 29 35 
1941 - 26 53 62 20 37 
1942 32 66 71 31 40 
1943 38 73 68 36 42 
1944 40 74 68 39 45 
1945 42 71 -72 41 47 
1946 44 > 70 83 45 54 
1947 48 83 98 49 61 
1948 50 86 105 50 62 
1949 48 81 ! 96 48 61 
1950 47 90 104 ` 49 52 
1951 55 97 115 53 68 
1952 43 97 114 51 67 
1953 53 100 119 52 69 
1954 51 REN 116 ` 52 69 
1955 53 108 128 54 74 
1956 56 108 134 55. 75 
1957 56 106 131 54 74 
1958 55 101 129 54 73 
1959 57 112 142 55 75 
1960 56 107 139 55 74 
1961 54 195 139 54 73 
1962 56 118 156 57 78 
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Table 2. Present value of future income stream for a 45-year-old worker 
in five occupations in the United States, 1917-1962 





























Year Farming | Manufacturing| Constructicn Laundries | Retail trade 
Leite Se bale titans current dollars, in Gbousande. .............aa cau 
1917 13 19 18 9 . 12 
1918 15 23 22 S 10 13 
1919 16 24 22 11 14 
1920 18 26 32 16 i 20 
1921 8 18 20 14 16 
1922 12 22 22 13 16 
1923 14 26 28 15 18 
1924 13 23 27 15 19 
1925 13 25 29 16 19 
1926 14 25 32 18 21 
1927 13 24 30 18 20 
1928 13 24 29 17 20 
1929 14 25 29 17 20 
1930 12 20 27 17 20 
1931 9 18 23 17 19 
1932 8 14 15 13 14 
1933 9 17 20 14 16 
1934 12 21 25 16 18 
1935 12 22 24 16 18 
1936 13 25 30 18 20 
1937 13 29 34 19 23 
1938 13 23 31 18 23 
1939 13 28 32 19 22 
1940 14 29 35 20 24 
1941 17 36 40 21 25 
1942 21 45 46 23 27 
1943 26 50 42 25 28 
1944 28 50 42 28 30 
1945 29 46 45 29 32 
1946 30 46 55 j 31 37 
1947 32 55 3 66 ` 34 41 
1948 35 ELW 70 - 35 42 
1949 33 54 62 34 42 
1950 31 61 68 35 36 
1951 39 66 76 37 47 
1952 38 67 76 37 47 
1953 38 69 E 38 49 
1954 36 65 78 37 48 
1955 38 76 85 38 52 
1956 40 76 91 40 53 
1957 42 77 93 j 40 54 
1958 41 74 ` 92 41 54 
1959 43 84 102 42 56 
1960 43 80 101 42 56 
1961 42 80 102 42 55 
1962 44 89 113 44 59 
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25-year-old worker, present value decreased from $53,000 in 1953 to 
$51,000 in 1954 in farming; from $99,000 to $95,000 in manufacturing; 
from $119,000 to $116,030 in construction. For a 45-year-old worker, it 
decreased from $38,000 ir. 1953 to $36,000 in 1954 in farming; from $69,000 
to $65,000 in manufacturing; from $81,000 to $78,000 in construction; 
from $38,000 to $37,000 in laundries; and from $49,000 to $48,000 in retail 
trade. After 1954, present values in all occupations increased through 
1962, although there were slight fluctuations within the period. Much of 
the trend in the values of workers in the five different occupations could be 
eliminated by expressing the values in terms of constant dollars. For some 
purposes this should be done. However, for the purposes at hand, little 
would be gained by deflation, because only ratios between different pairs 
of series are used in projecting age distribution. 


Regression Results for Supply Model 


The farm operator supply model was estimated in both linear and 
logarithmic form (one for each nonfarm occipation) for each age-group of 
farm operators. However. all estimated regression equations in the linear 
form are omitted, because they explain variation in the dependent variable 
less than do those in the logarithmic form. Those in the logarithmic form in 
which the regression coefficients are not significantly different from zero 
are also omitted from this article. 

The only equations with significant coefficients for the 15- to 24-year and 
the 25- to 34-year age-groups were those for manufacturing, the repre- 
sentative of the group of industries which competes most. rigorously with 
agriculture for young men. Older farm workers, on the other hand, are 
largely disqualified from entering manufacturing and must be satisfied 
with jobs in such areas as the service industries and local government. 
The only significant equations for the tkree older age-groups involve 
laundries, which represent the service and similarly paid industries. It 
should be noted that one and only one of Uz eight equations for each age- 
group is significant (Table 3). 

For the first two age-groups, the sign of the regression coefficient is nega- 
tive, a fact which indicates that as the ratic of present value in manufac- 
turing to that in farming increases over the course of time, the number 
of farm operators will decrease, given the nember of surviving rural males 
(Table 3). This result is due to the fact that young people find urban jobs so 
attractive that more and more of them are _eaving farming and fewer are 
entering. In the remaining age-groups, the regression coefficient is positive. 
One possible explanation is that the number of older farmers and the ratio 
of expected present value Zor a 45-year-old worker in a laundry to that for 
a worker of the same age ia retail trade have been declining over the course 
of time. Since both these variables have a high negative correlation with 
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Table 3. Estimated supply models for farm operators in each age-group* 











Degrees 
Age group Regression © of R 
freedom 
15-24 log (F:/S) 3.7647 —19.3192 log Za, 2 0.87 
(1.0863) (4.1768) 
25-34 log (Sue 1.4159— 7.4541 log Za: 2 0.67 
(0.7301) (2.8071) 
35-44 log (F,/S:) = —0.1941-+ 0.5247 log Zine 2 0.66 
(0.0182) (0.1998) 
t 
45-54 log (F:/S) = —0.1123-+ 0.4627 log Za. 2 0.61 
(0.0176) (0.1935) 
H 
55-64 log (F,/S,) = —0.1123-++ 0.6032 log Zs, 2 0.84 
(0.0134) (0.1479) 
H 
65 and log (EA = —0.2549-+ 0.7979 log Zu: 2 0.86 
older (0.0167) (0.1838) 











m 
a Za, is the ratio of the present value of future income stream in manufacturing to 
that in farming for a 25-year-old worker. 


D 
Zæ. is the ratio of the present value of future income stream in laundries to that 
in farming for a 45-year-old worker. 
Figures in parentheses are the standard errors of the regression coefficients. 


time, they have a positive correlation with each other. Most of these re- 
gression coefficients are significantly different from zero at the 5-percent 
level. 


Projection of Number of Farm Operators 


The number of farm operators in each age-group is projected for 1970 
on the basis of regression results and projected present values for 1960- 
1970. The total number of farm operators is obtained by adding the pro- 
jected numbers in each age-group. The number of farm operators in each 
age-group is estimated as follows: The average present value in each occupa- 
tion during the period 1960-1970 is estimated on the basis of projected 
present value in farming and in nonfarm occupations. This ratio is then 
used for estimating the ratio of the number of farm operators to the number 
of surviving rural farm males in each age-group. This estimated ratio (of 
farm operators to surviving rural farm males in an age-group) is then 
multiplied by the estimated number of surviving rural farm males in the 
corresponding age-group to obtain the estimated number of farm operators 
for 1970. 

Table 4 gives the number of farm operators in each age-group in 1960 
and in 1965 and projected numbers for 1970 from this study and three 
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Table 4. Number of farm operators in the United States by age-group 
for 1960 and 1965, and estimates for 1970, using 1960 census 











definition 
Age-group 
Total | <25 | 25-34 | 35-44 | 45-54 | 55-64 | 65+ 
KEE ee thousands... 0.00 ccc eae 
Cens:s, 1960 3,701 | 62 407 | 812 | 9&8 i 809 | 623 
Censis, 1965 3158| 53 | 309 | 654 | 852 | 742 | 548 


Estimates for 1970 by 
Bishop and Tolley [2] 2,654 56 269 401 676 692 557 





Fex [5] 2,500 | 43 235 | 382 | 645 | 662 | 531 
Johnston [12] 2,593 | 50 254 | 398 | 663 | 680 | 546 
This study [3]. 2,616 | 30 222 | 415 | 668 | 701 | 556 





a Data obtained by private communication from Ray Hurley, chief of the Agricultural 
Division, Bureau of the Census. 


previous studies, The projection for 1965 could not be made because the 
cohort length is ten years. The total number of farm operators estimated 
in this study is 2,616,000, which is very close to that estimated by previous 
studies. 

According to the 1965 census, there were 53,000 farm operators between 
15 and 24 years of age. The number of farm operators projected in this 
study is 30,000; projections by Bishop and Tolley [2], Fox [5], and Johnston 
[12] are 56,000, 43,000, and 50,000, respectively. The estimates made in this 
study are lower for the zwo youngest age-groups and higher for older age- 
groups than estimates in the previous studies. 


Conclusions 


Present values of future income streams, apart from fluctuations caused 
by major political or economic events, showed phenomenal increases from 
1917 to 1962, which can be attributed to (a) increases in the price level and 
(b) increased marginal productivity of workers, resulting from higher levels 
of education, reduced use of labor, and more knowledge. The ratio of pres- 
ent value in manufacturing to that in farming for a 25-year-old worker was 
used in regression analysis as an indicator of the acquisition cost of labor 
for the agricultural economy. The ratio of present value in a service indus- 
try, laundries, to that in farming for a 45-year-old worker was used as an 
indicator of the salvage value of older farm operators. 

The total number of operators projected for 1970 in this study and in 
previous studies do not differ much from one another. However, the age 
distribution of farm operators appears quite different. The projected num- 
ber of young farm operators for 1970 is generally lower in this study than in 
previous studies, and the number of older farmers is generally higher. 
According to the projections in this study, there will be a reduction of more 
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than half a million farm operators between 1965 and 1970. The projected 
number of farm operators in each age-group for 1970 indicates that the 
trend toward a higher average age of farm operators will probably not be 
reversed. This is clearly shown by the very small number of farm operators 
in the age-group 15-24. This trend might be reversed in the future if the 
ratio of present values of future income streams in the nonfarm sector to 
those in the farm sector became more favorable for farming. 
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On Benefit-Cost Analysis of Investment in 
Schooling in Rural Farm Areas” 


MICHA GISSER 


The effect of additional schooling on economic productivity of human 
agents working on farms is estimated. The cost of schooling is measured 
by estimating the direct cost of schooling and income foregone while at- 
tending school. A model of the farm labor market -is constructed. School- 
ing appears as a predetermined variable in the supply and demand func- 
tions of the model. The empirical results of fitting cross-sectional data to a 
reduced equation in which the farm wage rate is a dependent variable 
are utilized in order to obtain an estimate of the pecuniary benefit of 
schooling. The benefit-cost ratio of schooling in farm areas is computed 
to be 2.37. This result suggests that comprehensive rural development in 
the less-developed countries should strike a balance between investment 
in schooling and tangible capital. 


VIDENCE indicates that raising the level of schooling in rural farm 

. areas will stimulate farm out-migration and that this will more 
than offset the effect of higher productivity on farms, thus increasing farm 
income significantly [3]. 

The focus of this article is on the effect of additional schooling on eco- 
nomic productivity of human agents working on farms. Because of the 
price inelasticity of demand for farm produce, the effect of additional 
schooling on stimulating farm out-migration outweighs its effect on the 
productivity of farm labor. This problem has been the subject of another 
article [3]. The purpose of this article is, first, to present a general 
method of estimating the benefit-cost ratio of investment in schooling 
and, second, to draw some important inferences concerning the develop- 
ment of farm areas in underdeveloped countries. 

In the United States, a substantial proportion of schooling is a public 
service. Thus, the government provides schooling at the grammar and 
high-school level free, and at higher levels at a price lower than the mar- 
ginal cost of schooling. The market price is almost entirely absent as a 
signaling device to indicate whether too much money or too little money 
has been invested in schooling. Accordingly, it is tempting to estimate the 
benefit-cost ratio of schooling. Such an estimate may serve as a guideline 
for formulating the government's policy toward investing in schooling. 
Moreover, a high benefit-cost ratio of investment in schooling is a crite- 
rion used by important institutions such as the World Bank, to consider 


?I am indebted to T. W. Schultz, Z. Griliches, R. L. Basmann, D. G. Johnson, 
Sanford Cohen, and Ralph d’Arge. 





Micra Gisser is associate professor of economics at the University of New Mexico. 
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applications for loans tc finance the schooling systems in developing coun- 
tries. 

More generally, economists should be challenged by estimating the 
benefit-cost ratio of public services such as schooling, national parks, and 
government-supported research. A comparison of the benefit-cost ratio of 
schooling with that of the Grand Canyon may result in a substantial im- 
provement in the decision process through which a government's budget is 
allocated among the various competing public goals. 

The benefit-cost ratio of investment in schooling in rural farm areas is 
based on estimates of the cost of schooling and the monetary benefit of 
schooling. 


The Cost of Schooling 


The direct cost of schooling is the actual cost of services rendered by 
schools; the indirect cost of schooling is income foregone by students 
while they are attending school. Schooling has become such an important 
industry in the modern economy that it is of utmost importance to reach 
some consensus on the procedure of calculating its benefit-cost ratio. Let 
us start with estimating the direct cost of schooling. 

In 1958, gross current expenditures on educational services rendered by 
public elementary and secondary schools in the United States amounted 
to 13,569 million [17, p. 18]. Gross current expenditures is composed of 
such items as administration, instruction, plant operation, maintenance, 
and capital outlay, of which instruction accounts for about half. Subtract- 
ing $2,853 million capital outlay [17, p. 18] yields net current expenditures 
in the amount of $10,717 million. l 

The original value of physical assets of public elementary and secon- 
dary schools amounted to about $24,000 million [16, p. 25].1 In line with 
Robert Rude’s study [4], T. W. Schultz advised me to use no deprecia- 
tion or obsolescence on Jand, to assume that the economic lifetime of build- 
ings is 33 years and that of equipment 10 years, and to use an implicit rate 
of interest of 5 percent. He also advised me to assume that the distribu- 
tion of physical assets was 20 percent land, 72 percent buildings, and 8 
percent equipment [2, p. 25], and I estimated the cost of capital on the 
basis of this assumption (Table 1). The figure of $24,883 million is ob- 
tained by adjusting $24,000 million to current-year value. 

Adding $10,717 million current expenditures to $2,248 million capital 
cost amounts to $12,965 million direct cost of public schooling. Enroll- 
ment in 1958 reached 25,669,000 pupils in public elementary schools and 
7,860,000 in public secondary schools [17, p. 18]. The ratio of expendi- 





1 The amount of $24,000 million is a rough figure obtained by adjusting the figure 
of 1955-56 for depreciation and capital outlay during 1957-58. 
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Table 1. The annual cost of capital invested in public elementary and 
secondary schools in the United States, 1958 

















: Capital return f 
Current value ee ccefficient® Cost of 
Item of physical of with interest rate capital 
assets assets at 5 percent (col.1 Xcol. 3) 
(expressed as decimal) 
millions years millions 
Buildings $24,883 33 0.062 $1,543 
Land 6,912 — 0.050 346 
Equipment 2,765 10 0.130 359 
Total $34,560 $2,248 





® Capital return coefficient is 7(1 +-7)"/[(1+2)*—1], where ï denotes the rate of interest 
Ke n ae number of years. This coefficient may be written as i/[(1-+)"—1]+/ 
1, p. 278]. 


tures per pupil in secondary schools to expenditures per pupil in elemen- 
tary schools was computed to be 1.36 [2, p. 26]; thus, the annual direct 
cost per pupil in 1958 was estimated at $357 for elementary schools and 
$485 for secondary schools. However, because the average current cost of 
schooling is lower in rural farm areas than in the United States in general, 
the figures of $357 and $485 are upward-biased estimates for rural farm 
areas. Ir. 1955-56, current expenditures per pupil in rural farm areas 
amounted to 85 percent of that in the United States as a whole [2, p. 29]. 

In order to calculate the total cost of schooling, one has to add the indi- 
rect to the direct costs. The indirect cost of schooling was defined earlier 
as income foregone while attending school. Income foregone while at- 
tending high school is estimated as follows: Average farm wage rate per 
day in 1958 amounted to $6.00. To adjust it for males 14-17 years of age, 
one multiplies $6.00 by 0.57 [5], obtaining an estimate of $3.42 per day. 
Income foregone must be adjusted not only to age but also to the fact 
that some pupils in secondary schools participate in the labor force by 
working aart time. The adjustment is carried out in Table 2. 

Thus, 0.59 times $3.42 (the daily farm wage rate for males 14-17 years 
of age) yields an estimate of $2.02 income foregone per day. Multiplying 
it by 178 days, which was the average length of the school term, gives an 
estimate of $360 foregone per year. This is less than my estimate else- 
where of $1,500 [3]. But in making that estimate, I was interested in the 
gross estimate of income foregone while attending school. This was neces- 
sary for showing that the upper limit of the cost of a program in which 
the government would pay both the income foregone and the direct cost 
of high schools in rural farm areas would not exceed $2 billion. One of 
the purposes of this article is to demonstrate a precise method of estimat- 
ing the cost of schooling. In the interest of precision, one must take ac- 
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Table 2. 


The ratio of average number of hours foregone per male en- 


rolled in school to average number of hours worked by male 
members of the labor force, 1960 

















Labor force | Average hours | Average hours 
participation worked per worked per A 
Enrollment tate week person Ratio e 
(males) (males) (col, 1Xcol. 2} 
percent hours hours 
Not enrolled 75.9 42 31.9 ‘ 
24.8 
=0.59 
42.0 
Tot 
Enrolled 26.2 27 — 
24.8 











Source: my Ph.D. thesis [2, p. 33]. 


count of the fact that a student who attends school 180 days a year still 
has a theoretical possibility of working 185 days without infringing on 
school time. Table 2 makes an adjustment for this possibility.? 

In summary, the annual cost of schooling at the secondary level is ob- 
tained by adding $360 income foregone to $435 direct cost. of schooling 
for a total of $845. . 


Returns to Schooling 


Farm wages vary from state to state. In what follows we shall see that 
the level of schooling is an important independent variable which contrib- 
utes substantially to the explanation of farm wage variation, The follow- 
ing model assumes that agricultural production in each state can be rea- 
sonably represented by an aggregate production function. Furthermore, 
the parameters in the production function of each state may be regarded 
as identical. The aggregate demand for labor is obtained by differentiat- 
ing the aggregate prcduction function with respect to labor input and 
multiplying the resulting derivative by the price of farm product. The 
model also assumes that the parameters of the supply function of farm 
lator in each state may be regarded as identical. The equation repre- 
senting demand for labor is 


(1) W = ai t+ ae + asl + aS gek, 
The equation representing supply of labor is 
(2) W = bi + bob + bW + biS + biR. 


*A reviewer of the manuscript for this article po cinted out that Table 2 does not 
mase a full adjustment for this possibility. I agree; but until better data are available, 
no further adjustment can be mace. 
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If-the variables are in logarithms, then the coefficients become constant 
- elasticities. In this model, W stands for farm wages, L is labor input per 
` farm, C stands for capital per farm, W is alternative (nonfarm) wages, S 
is the level of schooling of males in rural farm areas, and R is the ratio of 
whites to total farm employees. The introduction of the alternative wages 
denoted by W is required because it is possible that farm workers with 
more schooling are more alert to alternative (nonfarm) jobs which are 
available elsewhere in the economy. W is predetermined. In this model, C 
is also predetermined. This is true because in the short run the process of 
capital accumulation precedes the act of demanding labor in the market. 
In the long run the process of capital accumulation reflects to a limited 
degree the situation in the labor market. However, this point cannot be 
pushed too far because of the imperfections prevailing in the markets for 
farm capital. In this model, schooling, S, and racial mix, R, are also prede- 
termined. This stems from the accepted notion that education and racial 
mix are mainly functions of sociohistorical factors rather than economic 
factors, 

Accordingly, the farm wage rate, W, and farm labor, L, are the only 
variables determined by this model. Thus, the model is just identified, and 
its two reduced forms are 


(3) W=A,+ 4.0 + AW + Aw + ASR 
and . 
(4) L = Bı + BoC + BW + BS + BR. 


Equation (3) is the relation with which returns to schooling in rural farm 
areas are estimated. In this article, the “farm problem” is assumed away. 
The effect of more schooling on the farm problem was the subject of an- 
other article [3]. Since the farm problem is not the subject of this article, 
equation (3) is sufficient for determining the effect of schooling on farm 
wages. In order to estimate the regression coefficients of equation (3), I 
used cross-sectional pooled data by states for 1950 and 1960.* 

The results of this study would be more valuable if it could be shown 
that, in general, variations among states did not change significantly over 
the period 1950-1960. Moreover, cross-section stability through the 
course of time would justify using a pool of 1950 and 1960. Indeed, the 
correlaticn coefficients between the same variables in 1950 and 1960 were 
in the order of magnitude of 0.95. The results of fitting equation (3) to 
the data are shown in Table 3. Notice that the results are significantly im- 
proved when a logarithmic rather than the linear form is used. Accord- 





* See the Appendix. 
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Table 3. Empirical results of fitting equation, (3) to the data: pool of 
1950 and 1960 




















Equations Danny Intercept Capital Ke Racal Schoociing Re 
Linear with —13.49 —878 0.030 9.706 0.570 240 0.832 
time variable (13.49) (214) (0.009) (3.882) (0.285) (42) 

Linear without —B830 0.030 6.503 2.0653 237 0.829 
time variable (268) (0.009) (2.099) (2.053) (42) 
Logerithmic —0.010 S 0.15 | 0.28 0.16 0.65 0.878 
with time (0.014) (0.13) (0.03) (0.13) (0.08) (0.16) 

variable d 

Logerithmic 1.35 0.15 0.20 0.20 0.65 0.879 
without time (0.10) (0.03) (0.07) (0.07) (0.17) 

varieble R : 











1 Values in parentheses are standard errers. 


ingly, equation (3) in its logarithmic form is used for estimating the 
benefit-cost ratio of investing in schooling. (The dummy variables in 
Table 3 stand for 1950 and 1960 respectively.) Table 3 shows that the ` 
regression coefficient of the dummy variable fram the logarithmic form ` 
does not change significantly the regression coefficients of the explaining 
variables, 

There is an advantage to using cross-sectional data in which each state 
is one observation; another approach would be to use cross-sectional data 
based on a random sample of rural farm people, in which each person is 
one observation. In the first case, the level of schooling at the state level is 
schooling per se; in the second case, the level of schooling of the individ- 
ual person is probably a proxy for talent. Accordingly, although a study of 
schooling based on cross-sectional data by states may lead to strong policy 
recommendations, the same study based on cross-sectional data by per- 
sons may lead to vague conclusions. 

The value of the estimated coefficient of schooling in Table 3 is 0.65. 
This indicates that, on the average, raising the level of schooling of one 
individual in rural farm areas 10 percent will lead to increasing his wage 
rate 6.5 percent. 

This result does not indicate that the effect will be the same if the level 
of schooling of all farm people in the United States is raised 10 percent. 
More schooling for all farm employees will increase total agricultural pro- 
duction and accordingly lead to price reduction. It is possible, however, 
that the decrease in the price of agricultural output will be more than 
offset by farm out-migration resulting from more schooling [3]. 

What is the possibility that schooling is picking up some of the associa- 
tion that might in another model be picked up by capital per farm? I 
doubt that we can design a test which will give us the answer to that 
question. The correlation matrix in Table 4 shows that the correlation 
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coefficient between schooling, and farm wages amounts to 0.86, which is 
higher than any of the other correlation coefficients. The correlation be- 
tween farm wages and capital per farm is 0.73; between schooling and 
capital it is only 0.62. It is possible to assume that schooling is a vehicle 
for larger scale as well as for a higher degree of technological sophistica- 
tion on farms. Since larger scales and a higher degree of sophistication 
require more capital, capital per farm is positively correlated with school, 
ing. Although this study points in this direction, it does not prove the 
proposition. 

` The correlation coefficient between schooling and racial mixture is 0.72. 
This reflects the known fact that white employees have a higher level of 
- schooling. The omission of this variable from the regression would bias 
‘upwards the regression coefficient of schooling. The regression coefficient 
of racial mixutre, R, is 0.16. It means that raising the proportion of whites 
among farm employees by 10 percent will result in a 1.5 percent increase 
in the average farm wage rate. The regression is blind: it it is not capable 
of telling us whether this situation is due to discrimination or to other rea- 
sons. 


The Benefit-Cost Ratio of Schooling 


Consider now a farm boy who wants to make a rational decision con- 
cerning investment in one year of high school. 

For the sake of presenting the method, let us assume that the individ- 
ual has to bear the direct cost of schooling in addition to the indirect cost 
of income foregone while he is attending high school. Thus, the annual 
current cost of schooling is expected to be $845. On the average, this 
amounts to increasing schooling 10 percent. Returns to more schooling at 
the secondary school level are estimated as follows: Average farm wage 
rate per day in 1958 amounted to $6.00, Assuming 300 working days per 
year yields an annual income of $1,800. Increasing years of school com- 
pleted by farm laborers from 10 to 11-years is equivalent to a 10-percent 
increase in the level of schooling. Applying the wage-schooling elasticity, 
which is estimated at 0.65, indicates that, roughly, raising the level of. 
schooling 10 percent will result in increasing the average wage rate of the 
individual farm-worker 6.5 percent. 


Table 4. Simple correlations of the variables used in equation (3) 


w c W R S 
Farm wages (W) 
Capital (C) a 0.73 
Alternative wages (W) 0.76 0.68 
Racial mix (R) 0.61 6.31 0.41 


Schooling (S) 0.86 0.62 0.66 0.72 
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The average level of schooling in rural farm areas in 1960 was about 
eight years. Thus, it is possible that the real wage-schooling elasticity is 
lower than 0.65 when applied to a higher level of ten years of schooling, 
because marginal physical product of schooling may diminish toward the 
end of high school. The possibility of diminishing returns to schooling 
could not be tested. It seems safe to assume that even if there are dimin- 
ishing returns they are offset by the fact that we are applying the rate of 
6.5 percent to a fixed average farm income of $1,800. But during the 
working lifetime of the individual, his average income is expected to rise 
as a result of more capital investment and tecanological changes. Taking 
6.5 percent of $1,800 yields an additional current income of $117 per 
annum. Assuming, for simplicity, that the additional $117 accrues at the 
end of each year, and that the working lifetime of the individual is 40 
years, then the present value of future income accruing to one year of 
schooling at the high-school level amounts to $117 X 17.159* = $2,007. 
Thus, the benefit-cost ratio of schooling is computed as follows: 
$2,007/$834 = 2.37. Accordingly, on the average it pays the individual 
farm-worker to acquire more schooling at the high-school level. 

The schooling used for measuring labor productivity was actually ac- 
quired by the larger part of the population about the time of World War 
II. Since then, the qualitv of schooling has probably increased. 

Sorne inadequacies may also arise in drawing inferences from an analy- 
sis at a high level of aggregation. But, as noted previously, the advantage 
of using states rather than individuals as observations is that, at the state 
level, the level of schooling is a reasonable measure of schooling per se, 
whereas schooling- acquired by an individual may reflect other factors, 
such as diligence and talent. Moreover, this study is only one test among 
many which are attempting either to confirm cr to reject the theory that 
schooling is an important factor contributing to productivity. 


Conclusion 


The most important inference that may be drawn from this study re- 
lates to underdeveloped countries. This study shows that more schooling 
affects favorably the process of agricultural production. It does not tell us 
whether schooling is a vehicle for a higher degree of technological sophis- 
tication, or a factor of production per se. In thet respect, economies is in 
the same boat with medical sciences: the medical profession has deter- 
mined that smoking is associated with lung cencer. But nobody knows 
why. In spite of the fact that we are dealing here with an “empty box,” 
this study suggests that comprehensive rural development in underdevel- 


"mm = (Fg) + bel rz bel 
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oped countries should strike a balance between investment in human cap- 
ital and tangible capital. Finally, the findings of this article are reinforced 
by the fact that schooling has some important consumption value, which 
unfortunately is difficult to measure. 


Appendix 
The Data 


Farm Wages, W: Annual average composite farm wage rates [6]. 

Capital, C: The rate of interest charged on farm capital, plus capital 
consumption and current expenditures, all divided by the number of 
farms [14, Chap. 1, Table 10; 15, Tables 1 and 6]. Estimates of the 
value of machinery and equipment were obtained from the U.S. Depart- 
ment of Agriculture, Farm Income Branch. The estimates of capital 
consumption and current expenditures are available in two series of 
state estimates [7 and 8]. 

Alterative Wages, W: Average weekly earnings of production workers 
in manufacturing industries [12, Table 265; 13, Table 297]. 

Schooling, S: Median years of school completed by males 25 years of 
age and older in rural farm areas [9, Table 65 for each state; 11, Table 
58 for each state]. 

Racial Mixture, R: The ratio of whites to total farmers, farm managers, 
laborers, and farm foremen [10, Table 77 for each state; 11, Table 58 
for each state]. 
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An Evaluation of the Disincentive Effect 
Caused by P. L. 480 Shipments* 


Gary L. SEEVERS 


Changes in foodgrain prices and domestic output caused by changing the 
quantity of U. S. Public Law 480 shipments to a hypothetical country 
show that both prices and output are highly sensitive to elasticities of sup- 
ply and demand. But for many cases examined, changes in these shipments 
had relatively insignificant price—output effects and these could have been 
offset by a modest growth in population. Estimates of parameters for India 
indicate that a 20-percent increase in the quantity of foodgrain shipments 
between 1956-57 and 1961-62, other things being equal, would have de- 
creased foodgrain prices 1.6 percent and domestic foodgrain output 0.4 
percent. These disincentives may be outweighed by the effects on con- 
sumption, income distribution, and resource allocation, suggesting that, 
overall, the effects of P. L. 480 shipments are beneficial. 


HERE has been a good deal of argument over adverse and positive 

effects of U. S. Public Law 480 shipments. Cf particular concern to 
policy makers is the effect of shipments on prices and domestic output in 
recipient countries. Witt has concluded that “all indications are that this 
[disincentive effect] is one of the most critical problems for P. L. 480. It 
should, therefore, be given the highest priority” [14, p. 88]. Economists 
hold diverse views about these effects, including the following: 

1, Because the domestic supply curve for foodgrains is highly price-in- 
elastic or even negatively sloped, P. L. 480 shipments affect output only 
slightly even though they do cause prices to decrease [5, 10]. The result 
is a redistribution of income away from the agricultural sector. 

2. By lowering prices for foodgrains, P. L. 480 decreases output as pro- 
ducers shift resources to the production of nonfood products. Although 
the composition of output changes, total farm production does not change 
because aggregate supply is very inelastic [1]. 

3. Although lower prices for foodgrains do not significantly affect 
short-run supply, they discourage private investment; lower private in- 
vestment, in turn, diminishes long-run output. P. L. 480 shipments also 
allow governments to neglect public investment in the agricultural sector, 
and this neglect also hinders long-run output [4, 12]. 

Without subscribing to any of these arguments, I develop a conceptual 
framework in order to isolate and obtain probable bounds on’ the 
price-output effects. This is accomplished by comparing various combi- 


* I appreciate the guidance of Dale E. Hathaway in conducting the research on 
which this article is based and the suggestions of Dupe Olatumbosun in preparing 
the final manuscript. 
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nations of possible supply and demand elasticities along with plausible 
values for other parameters in a hypothetical country. Although the 
framework coincides only partially with the actual situation in any partic- 
ular country, this approach allows us to focus on the primary objective of 
this article: to evaluate the likely magnitudes of the disincentive effects. 

If the ceteris paribus disincentive effects are small, say under 5 per- 
cent, they will be less crucial to policy makers than if they are on the 
order of 15 to 20 percent. But in any case, related economic effects must 
be included in a normative evaluation of P. L. 480 shipments. Conse- 
quently, the directly related effects on consumption levels, income distri- 
bution, and resource allocation are also examined. For concreteness in 
evaluating these related effects, I have selected estimates of parameters 
for India, although I recognize that this application is tentative and that 
extended investigation would be required to determine how well the In- 
dian situation during the period studied agreed with the conceptual 
framework. The framework presumably would be inappropriate for In- 
dia since 1964, when shortages developed, prices rose rapidly, and public 
procurement and distribution increased considerably. 


Conceptual Framework 


In order to isolate the price-output effects, it is necessary to abstract 
from factors which may operate concurrently with changes in P. L. 480 
shipments. For example, the recipient country may use shipments to re- 
duce serious price fluctuations, thus providing to producers a positive in- 
ducement which may exceed the negative effects of lower average prices 
[2, 10, 12]. I also abstract from the problems of imperfect product flows 
when, for example, shipments move into areas that are or can be largely 
separated economically from other producing or consuming regions. Here 
the localized effects would be to augment an inadequate food supply and, 
under severe conditions, to prevent famine. 

In brief, we are considering shipments which move through the same 
distribution system as domestic supplies and influence prices in the same 
way as an. equivalent amount of additional domestic output. Most sales 
for local currency and long-term dollar credit meet this requirement. 
Moreover, we assume that price disparities between areas represent only 
differences in transportation costs and are not due to government inter- 
vention in marketing and distribution. It is further assumed that ship- 
ments substitute readily in consumption for domestic foodgrains. This as- 
sumption implies that P. L. 480 food commodities, even though wheat 
may be the principal one, influence all foodgrains uniformly so that we 
are permitted to aggregate them into a single commodity. Changes in pri- 
vate and public foodgrain stocks are assumed to sum to zero during the 
period’ being considered so that total stocks remain constant and do not 
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affect equilibrium prices. Finally, in order to isolate the price-output ef- 
fects, we assume that shifts in the supply curve due to past government 
investment programs just offset demand shifts arising from income growth 
so that stable prices would prevail in the abserce of shipments. If our in- 
terest extended beyond estimating only the P. L. 480-induced effects, then 
this last assumption could easily be relaxed. Because population growth is 
so important in almost all recipient countries, it is included in the model. 

Consider first the agg-egate annual supply of foodgrains from domestic 
output (S) which will depend on, among other things, prices at the pro- 
ducer level (P) and government investment in food production (G): S = 
S(P, G). We expect that at least some producers adjust production up- 
ward (downward) when prices increase (decrease).? The price variable 
is defined in real price terms, that is, nominal foodgrain prices deflated by 
an appropriate price index to remove general inflationary (or deflation- 
ary) price movements. In addition to domestic supply, commerical im- 
ports (M) and P. L. 480 shipments (I) provide foodgrains for consump- 
tion.’ Although the latter is clearly a policy variable, commerical imports 
could be viewed as an endogenous variable functionally related to world 
and domestic prices and to other variables. Because many recipient coun- 
tries now control commerical imports, they are also viewed here as sub- 
ject to policy determination. Demand (D) depends on prices (P), again 
expressed at the producer level, real income (Y), and the number of con- 
sumers or population (N): D = D(P, Y, N). One feature of this demand 
function is the exclusion of consumption goods cther than foodgrains; that 
is, the cross elasticities are all zero. The results cbtained below will not be 
seriously altered if food is truly independent of other budget items and 
only minor amounts of nongrain foods are utilized in diets. 

This aggregate model treats demand of producers for their own pro- 
duce as a part of total demand and consequently domestic supply repre- 
sents total output rather than marketed surplus. In a comparative statics 
framework, the new equilibrium attained after P. L. 480 shipments in- 
crease or decrease will be identical under either specification. One must, 
however, define elasticities and other parameters accordingly. 


*Fisher [3] developed this basic model. My formtlation differs from his in only 
two respects: (1) it includes variables for commerciel imports, population, real in- 
come, and government investment in foodgrain production; and (2) it uses the ra- 
tio of shipments to quantity demanded (total utilization) rather than the ratio to 
domestic output. 

*In crop production, output adjustments will lag behind price changes and the lag 
will, in turn, influence the time required to reach a rew, stable equilibrium. This 
model provides the new equilibrium but not the path of adjustment. 

"More generally, of cours2, food aid from other countries as well as multilateral 
agencies should be included when it enters reguler distribution channels. although 
only P. L. 480 shipments are referred to here, they should be interpreted in the more 
genera! context. Ca? 
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With the aggregate specification above, the market-clearing equation, 
with all variables defined on an annual basis, will be S(P, G) + M + 1 = 
D(P, Y, N). Differentiating totally with respect to I and converting to 
elasticities, we obtain the following equation: E(S, P) E(P, I) (S/D) + 
E(S, G) E(G, I) + E(M, I) + 1 = E(D, P) EiP, I) + E(D, Y) E(Y, I + 
E(D, N) E(N, I), where E(S, P), for example, is the elasticity of domestic 
supply with respect to price. Each E(,) is the usual elasticity except 
that changes in M and I are defined as proportional to D: that is, ®"/p and 
DI not OI, and OU de, respectively. 

Inasmuch as our purpose is to determine the effect of P. L. 480 ship- 
ments on prices, solving for E(P, I) gives the desired relationship: 


(1) SD 
_ E(D, Y)E(Y, D+E(D, NEW, 1)—[E(8, OEG, D+ EM, DÄI 
7 (S/D)E(S, P)+ | BCD, P)| 


where E(P,I) is defined as the percentage change in price induced by a 
1-percent change in the ratio of P. L. 480 shipments to total utilization. 

Because the concept of a derivative is for infinitesimal changes in vari- 
ables, equation (1) gives only a first approximation for discrete changes 
in shipments. The larger the change in the proportion of total utilization 
provided by P. L. 480, the less exact will equation (1) be. Accuracy is 
increased, however, when elasticities are constant over the range of con- 
sideration, that is, for double logarithmic functional forms. 

To study the percentage change in domestic quantity supplied arising 
from a 1-percent change in P. L. 480s contribution to total utilization, 
E(S, I), we multiply equation (1) by the elasticity of domestic supply, a 
process which gives 


(2) l ES, I) = E(P, DE(S, P). 


The next section reports the results obtained when equations (1) and (2) 
are applied to parameters for a hypothetical country. In order to concen- 
trate primarily on the disincentive effects, we obtain the numerical 
estimates by assuming several elasticities equal to zero. Specifically, we 
assume that population remains constant during adjustment and that 
shipments do not influence government investment in food production or 
purchases of commercial imports: E(N, I) = EG I) = E(M, I) = 0. 
Qualitative discussion of each zero assumption follows our examination 
of the disincentive effects. 





Disincentive Effects in a Hypothetical Country 


Estimates are obtained for the price~output effects induced by a “per- 
manent” change in P. L. 480 shipments to a hypothetical country with 
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Table 1. Price and domestic output effects of a l-percent change in 
P.L. 480s contribution to total foodgrain utilization in a hy- 























pothetical country 
Price Elasticity of supply*® 
elasticity of 
demand* an | oa | o2 | a3 | 04 0.5 
EEN price effects? ......, uuan eee 
—0.2 4.25 2.88 2.18 1.75 1.47 1.26 
—0.4 2.13 1.72 1.44 1.24 1.09 0.97 
—0.6 1.42 1.22 1.08 0.96 0.87 0.79 
—0.8 1.06 0.95 0.86 0.78 0.72 0.67 
—1.0 0.85 0.78 0.71 0.66 0.62 0.58 
E EE domestic output efecteb, .........a.aaar uaa 
—0.2 0 0,29 0.44 0.53 0.59 0.63 
—0.4 0 .17 .29 .37 .44 -49 
—0.6 0 12 22 .29 KE A0" 
—0.8 0 .09 .17 24 .29 ER 
—1.0 0 0.08 0.14 0.20 0.25 0.29 








s All elasticities pertain to total quantities and not partial quantities. The latter 
have been commonly referred to in the literature as “marketed surpluses.” 
> Effects are negative. 


variable supply and demand (price) elasticities. The analysis—compara- 
tive statics—is more appropriate for a traditional, static agriculture than 
for a modern, dynamic one and the results dep2nd on the previously spec- 
ified assumptions. 


Numerical estimates 


Consider a country in which foodgrain production accounts for 30 per- 
cent of aggregate real income, E(Y, I) = 0.3; the income elasticity for 
foodgrains, E(D, Y), is 0.5; and initially P. L. 480 provides 5 percent 
of total utilization. The ranges chosen as relevant for supply and demand 
elasticities, although subjective, are consistent with available empirical 
work in less-developed countries. Applying equations (1) and (2) to 
these ranges gives estimates (Table 1) of the price-output effects result- 
ing from a l-percent change in the ratio of P. L. 480 to total utilization." 
All estimates are negative if shipments increase and positive if they de- 


‘This approach differs fram Mann’s recent empirice] study of P. L. 480 shipments 
to India [7]. He estimates the parameters and then investigates a “one-shot” change 
in shipments (shipments increase by one unit in a period and then return to their 
original level), whereas I rely on parameter estimetes of other workers and consider 
a “permanent” or sustained change in shipments and compare the new equilibrium 
with the former one. 

5A l-percent discrete change in P. L. 480’s contribution to utilization leads to a 
change in actual shipments greater than or equal to 20 percent, Equality holds for 
either a zero price elasticity of demand or an infinitely elastic supply; both are special 
cases not considered here. The maximum change, 1.3 percent, occurs when the elas- 
ticity of supply is zero. 
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crease. For smaller values of either the income elasticity of demand or the 
proportion of foodgrains in real income, the counteracting influence of in- 
come diminishes and price-output effects enlarge. They decrease, how- 
ever, if shipments are imperfect substitutes for domestically produced 
foodgrains, and therefore a price differential exists between apparently 
equivalent products. 

Examination of the data in Table 1 reveals considerable variation in 
the magnitude of the effects. As one would expect, larger price effects cor- 
respond to the lower values of supply and demand elasticities. At the 
lower extreme permitted by the assumed elasticities, a 1-percent increase 
in P. L. 480’s contribution to total utilization induces a 4.25-percent de- 
cline in prices. When demand elasticity is at its upper bound, the price 
effects are quite insensitive to changes in the elasticity of supply, ranging 
from 0.85 percent for a completely inelastic domestic supply to 0.58 per- 
cent for a supply elasticity of one-half. The output effects vary less overall 
than price, ranging from zero for a completely inelastic supply to 0.63 
when demand elasticity is minimum and supply elasticity maximum. 

When the elasticity of supply is zero, prices must absorb all the shock 
of a change in P. L. 480 shipments. Here we have a redistribution of in- 
come away from the agricultural sector; the amount depends on the size 
of the price change and varies from 0.85 to 4.25 percent. 

Next, consider what would happen to prices and output if shipments 
were completely terminated. Because the estimates are for a 1-percent 
change in P. L. 480’s contribution to total utilization, and they initially 
contribute 5 percent, termination of shipments would increase prices and 
output by approximately five times the estimates given in Table 1. Thus, 
if the true elasticities of supply and demand were 0.2 and —0.6, respec- 
tively, terminating shipments would increase prices by 5.4 percent and 
domestic output by 1.1 percent. 

It is clear that for many possible elasticity combinations, the disincen- 
tive effects of marginal (1-percent) changes in shipments are not substan- 
tial. And even if shipments contributed 5 percent of total utilization, 
which is not atypical, and were then terminated, the ceteris paribus disin- 
centive effects would be relatively insignificant in many cases, especially 
compared with other factors operating concurrently which have been 
omitted in arriving at the Table 1 estimates. 


Relative price changes 


In interpreting the results in Table 1, we have not considered the rela- 
tive prices of foodgrains and other consumption commodities. As P. L. 480 
shipments increase, real income increases, thus raising demand for all nor- 
mal goods. If we assume less than infinitely elastic supplies, prices of all 
commodities except foodgrains increase. Thus, the decline in real prices to 
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foodgrain producers would be somewhat greater than the estimates given 
in Table 1. 

The direct increase in real income from shipments—the only increase 
included in the estimatzs—does not necessarily exhaust P. L. 480s total 
impect on real income. If shipments stimulate incremental government in- 
vestment programs which raise real incomes, an indirect increase in food- 
grain demand will follow.: In any specific case, this can be an important 
benefit from food aid. But to argue that the increased foodgrain demand 
will likely neutralize any disincentive effects may be misleading. 

One argument pertaining to inflation runs as follows: The possibility of 
inflation restricts government investment; Soodgrains are a basic wage 
good and their prices are a major component of general prices; thus, addi- 
tional food aid supplies permit government investment programs to ex- 
pand without as much danger of inflation. The resulting rise in real in- 
comes generated by investment programs increases foodgrain demand 
and tends to neutralize the disincentive effects. This line of reasoning im- 
plicitly allows the full burden of restraining general inflation to fall on 
foodgrain producers while prices of other commodities tend to rise. If the 
income elasticity of demand for foodgrains is ‘ess than unity for consum- 
ers who benefit from the higher incomes, tke estimates given in Table 1 
understate the decline in real foodgrain prices. Indeed, the argument that 
food aid restrains inflation and permits incremental investment seems 
more like a technical explanation of (potential) neglect of the welfare of 
foodgrain producers than an explanation of why food aid does not lead 
to disincentive effects. 


Relaxing zero assumpticns 


“When P. L. 480 shipments lead to incremental investment specifically 
in food production, that is, E(G, I) > 0, the output effect will certainly 
tend to be counteracted, even if foodgrain prices decline, by falling costs 
of production. The exter-t to which such investment increases food pro- 
duction depends on the value of E(S, G), the return on investment in 
food production. The self-help measures incorporated into the 1966 
Food-for-Peace Act not only try to insure that Z(G, I) be positive but 
specify critical investmen:s where E(S, G) may be high. 

The influence of popu_ation—omitted in the Table 1 estimates—can be 
examined via equation (1). Consider the following terms from the numera- 
tor: E(D, Y)E(Y, I) + EW, N)E(N, I) — 1, where E(N, I) is interpreted 
as the percentage change in population during the adjustment period. 
When this expression ecuals zero, the disincentive effects will also be 





°I am indebted to an aronymous reviewer for stressing the importance of in- 
cremer-tal government investment. 
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zero. For our hypothetical country, E(D, Y)E(Y, I) = 0.15, and the dis- 
incentive effects vanish when E(D, N)E(N, I) = 0.85. If demand increases 
proportionally to population changes, then E(D, N) = L and only an 0.85- 
percent increase in population will be required to neutralize the disincen- 
tive effects. Even with demand increases somewhat less than proportional 
to population increases, surprisingly small growths in population counter- 
act disincentive effects of increased P.L, 480 shipments. 

A similar analysis for commercial imports leads to the same conclusion: 
annual commerical imports would need to decline by 85 percent of the 
quantity of P. L. 480 shipments in order to neutralize the disincentive ef- 
fects. Although such a high displacement seems improbable, especially 
since none is intended under P. L. 480 policy, there will be strong pres- 
sures for some displacement to occur. The pressure under government 
control of imports will be to divert foreign exchange to other pressing 
needs; for private imports, the lower domestic prices will reduce the prof- 
itability of imports. 


Disincentive Effects: Estimates with Indian Parameters 


It will be helpful to estimate the effects by using estimates of parame- 
ter values for a specific country. For this purpose, India has been se- 
lected; but we should bear in mind that the abstract framework only par- 
tially corresponds to any particular country. The statistics needed for 
India are elasticities of demand (price and income) and supply, the ratio 
of shipments to utilization of cereals,’ and the proportion of real income 
from cereals. d 

The elasticity estimates were selected from several empirical studies 
and are shown in Table 2. While the final selections were arbitrary, they 
are within the ranges found in currently available research. For the sup- 
ply elasticity, the selected value is near the upper value in the range, be- 
cause, excluding Mann, the estimates are all for acreage responses, which 
represent lower bounds on output elasticities so long as yield responses to 
price are nonnegative. The demand elasticities reported by Mann and 
NCAER are at the wholesale level; so we need to assume a constant per- 
centage marketing margin between wholesalers and producers in order to 
use their estimates unaltered. 

During the period from 1956-57 through 1961-62, annual P. L. 480 
shipments (Title I) of cereals to India averaged 2.78 million metric tons, 
ranging from 1.76 to 3.64 million tons [13]. They averaged 5 percent of 





‘For direct comparability, only cereals are considered rather than foodgrains 
{cereals plus pulses). Moreover, the analysis includes only Title I sales because other 
shipments during the period from 1956-57 to 1961-62 were primarily for programs 
falling outside the conceptual framework of this article—-for example, school lunch 
and emergency relief; there were no Title IV shipments during this period. 
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Table 2. Empirical and selected elasticity estimates for cereals in India 





Type Researcher Period Value 
Income Mann 7] 1957-1963 0.210 
NCAER [8] 1938-39-1959-60 0.460 
All Incia Survey [9]* 1954-65 0.240 
Selected 1956-57-1961-62 0.300 
Demandt Mann 7] 1957-1963 — 0.342 
NCAER [8] 1938-39-1959-60 — 0.340 
Selected 1956-57-1961-62 — 0.340 
Supply’ Mann 7] 1957-1963 0.275 
NCAER [8] 1938-39-1957-58 
rice 0.220 
wheet 0.160 
Krishna [6] 1914-1945 
rice 0.310 
wheet 0.080 
Selected 1956-57-1961-62 0.250 





a Value estimate, developmental area, ungrouped deta. 
b Price elasticity. 
° NCAER’s and Krishna’s are acreage responses; Mann’s is per capita output response. 


annual total utilization during the period |7, p. 131]. The contribution of 
agricultural production to national income averaged 46.5 percent from 
1956-57 to 1961-62 anc cereals carried an index weight of 58.3 percent 
[11]. Consequently, cereals averaged 27 percent of the total income 
index. 

Using the framework outlined above, we can investigate the following 
questions: 

1. What would have been the price-output effects of a “marginal” 
change of 1 percent (this is equal to about a 20-percent change in actual 
shipments) in P. L. 480° contribution to cerea? utilization? 

2. In the absence of Title I shipments, wha: would have been the prob- 
able prices and domesti= output? 

By applying equations (1) and (2) to answer the question of a “mar- 
ginal” change in shipments, we obtain the following estimates: price ef- 
fect, 1.58 percent, and domestic output effect, 0.40 percent. In brief, an 
increase in average annual shipments of 560 thousand metric tons (20 
percent) would have decreased prices of cereals 1.58 percent and annual 
domestic production 0.40 percent. 

The second question, although perhaps unrealistic politically, merits 
consideration because cf the criticism P. L. 480 shipments have received 
from distinguished ecoromists who argue that they are a serious disincen- 
tive to agricultural development in recipient countries [4, p. 4; 12]. 
Using the mean value of S/D, we find thet tre estimated ceteris paribus 
prices and output in the absence of Title I shisments would have been 6.7 
and 1.7 percent higher, respectively. Even though the estimating formulas 
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are less exact for such large shifts in P. L. 480 shipments, these estimates 
do approximate the effects of terminating shipments. We see that the ad- 
justment occurs primarily in prices and consequently income distribution, 
and to a lesser extent in domestic output. 


Related Economic Effects 


From a policy viewpoint, interest focuses on the normative aspects of 
these disincentive effects. On what criteria do we base judgments about 
the desirability of increasing shipments, to India for example, with this 
knowledge of their expected price-output effects? This section discusses 
briefly three effects directly related to disincentives; each needs to be in- 
cluded in an evaluation of the disincentive effect in particular and of food 
aid in general. 


Consumption levels 


Presumably the desire to raise nutritional levels motivates many recipi- 
ent countries to contract for Title I shipments. Suppose we consider In- 
dia’s total utilization of cereals as 100 units (net of imports, which we as- 
sume constant), of which Title I shipments provide 5 and domestic output 
95. Then, if shipments increase one unit, domestic output decreases by 
(0.40) (0.95) = 0.38 units and food utilization increases by 0.62 units or 
percent. Although this is likely to diminish somewhat if commercial im- 
ports decline, the net effect will be a modest improvement in overall nu- 
trition. Moreover, if the food can be channeled to segments of the popula- 
tion where it will increase short- or long-run labor productivity, there will 
be a second benefit to the nation’s income in addition to better diets. 


Income distribution 


Next consider the income redistributional effects of shipments sold 
through regular market channels or government shops. Bypassing the In- 
dian case, assume a unitary price elasticity of demand for cereals in our 
hypothetical country so that total revenue from their sale is constant. Ini- 
tially the government receives 5 percent of foodgrain revenue. But with a 
one-unit increase in P. L. 480s contribution, the producers’ share declines 
to 94.05 percent and the government receives an additional 0.95 percent, 
or a total of 5.95 percent, the result being approximately the same for all 
supply elasticities.* The government could, by returning to producers on a 
per unit basis its 0.95 percent revenue gain, entirely eliminate the disin- 





*Since only marketed surplus earns revenue, some portion of the loss is implicit 
rather than monetary. If producers value retained output at market prices, the re- 
sults above are valid. The loss will be reduced if producers’ valuation of retained 
output is independent of market prices. Similar calculations could be made for the 
revenue position of the distribution sector. 
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centive effect. If, however, it spent this additional revenue on general in- 
vestmient programs, prices of nonfood commodities would rise and conse- 
quently the real income position of producers would worsen still further: 
that is, the terms of trade would turn against producers by more than 
the amount implied by he absolute price declines in Table 1. 

But what if the price elasticity of demand is less than unity? Then con- 
sumers devote less money income to cereals; more remains to spend on 
other consumer commodities and thus their prices rise. Again the real in- 
come position of producers declines by more than the amount implied by 
the absolute price changes of the cereals they sell. Indeed, because total 
revenue to producers and the government declines, it would be impossi- 
ble to subsidize producers (say through price supports) without another 
source of tax revenue. 

In summary, an increase in P. L. 480 shipments ? is likely to redistribute 
income as follows: lower prices and less output combine to decrease 
money incomes to domzstic producers by more than either one evaluated 
alone; higher prices of items purchased by producers cause real incomes 
to decline by somewhat more than money incomes. 

Returning to the example with estimates of parameters for India, if ini- 
tially shipments provide 5 of 100 units, an increase to 6 units will decrease 
producers’ money incomes from cereals by 1.8 percent. This, coupled with 
even lower real incomes and the possibility of larger shifts in P. L. 480 
shipments, could impose severe hardships on the welfare of a relatively 
poor rural sector. 


Resource allocations 


Although difficult to evaluate in the absence of field research, the ef- 
fects of shipments on resource use plays an important role in the recipient 
country’s growth. Three different effects can be isolated conceptually. The 
first is the direct “saving” of farm resources when domestic output de- 
clines. Are the displaced resources shifted into other enterprises—export 
crop production, for example—or do they become unemployed? Indeed, a 
shift of resources to scme desirable alternatives may be consistent with ` 
the policies of a country lacking comparative advantage in foodgrain pro- 
duction and requiring more production of export crops to expand foreign 
exchange earnings. 

A second effect occurs if commercial imports are allowed to decline 
when P. L. 480 shipments rise. Such displacement of regular trade, al- 
though unwelcomed by third exporting countries, saves foreign exchange 
which is needed to buy capital for development programs. There are two 
empirical questions here: Does a shortage of foreign exchange impose a 
severe constraint on development programs? To what extent do P. L. 480 
shipments displace commercial imports of similar commodities? 
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If domestic output and commercial imports remain unaltered despite 
changes in these shipments, or if they are only negligibly affected, then a 
change in such shipments will be taken up by incremental consumption or 
perhaps stock changes in the short run. But a potential for resource reallo- 
cation still exists. The revenue derived by the government from the sale 
of P. L. 480 shipments, an indirect tax on producers, may enable it to shift 
resources into needed development programs and perhaps to bring some 
unused resources into use. For some countries, revenues from food aid 
sales could be an effective method of tax collection; nevertheless, the ad- 
verse welfare implications for foodgrain producers should not go unmen- 
tioned. 

On the whole, although the related effects cf P. L. 480 (Title I) on 
consumption and incomes of producers are not insignificant, in order to 
measure the value of shipments, we need to quantify and analyze the re- 
lationships among the resource allocations which they stimulate. In par- 
ticular, the effect on domestic output should not be viewed in isolation 
and as a totally negative result. Instead, the resources released from 
domestic production, as well as commercial import displacement, could 
be viewed more profitably in terms of the new production possibilities 
which they permit. 
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Export Quotas and Allocative Efficiency 
Under Market Instability* 


Ricarpo FFRencH-Davis M. 


In a stable environment the existence of economic distortions leads to the 
use of taxes and subsidies rather than of quotas. The purpose of this article 
is to explore whether the existence of market instability can change that 
conclusion. In the case of fluctuations originating in domestic supply, 
export quotas will tend to destabilize domestic consumer prices and, when- 
ever demand elasticities are low, will increase fluctuations in farmers’ 
income. On the other hand, the case of instability originating in foreign 
markets is more favorable for quotas. In a free trade situation, all the 
external price instability carries over to the internal market. A quota 
scheme, on the contrary, stops instability at the country’s frontiers. It is 
when markets are unstable, then, and instability is concentrated in external 
markets, that we find an argument for quotas. However, it has to be shown 
that quotas reduce price and income fluctuations in a degree that more 
than compensates for the reduction of export returns resulting from the 
introduction of quotas. 


XPORT quotas have been extensively used in some countries. Two 

of the most frequently mentioned reasons for their use are (1) that 

quotas are a good way to keep food prices low, and (2) that quotas lead 

to an improvement of the terms of trade. The first reason is applicable to 

exportable products which are consumed primarily in the domestic mar- 

ket. The second is applicable to products sold mainly in external markets 
where they face an imperfectly elastic demand. 

The resource allocation effects of export quotas have been extensively 
treated in the economic literature. Moreover, the analysis of these effects 
is quite similar to that of import quotas, tariffs, export taxes, and other 
forms of restrictions on trade. It has been shown, for example, that the 
allocative effects of export taxes and quotas may be identical, although 
their redistributive effects differ, with quotas having a poor standing [9, 
11). ; 

However, there is an aspect which remains almost untouched in the lit- 
erature. It is that of the allocative effects of export quotas in the face of 
market instability. It is in this different framework—of supply and demand 
fluctuations—where quotas play a crucially diferent role from that of ex- 
port taxes. The primary consequence of a qucta is that it introduces a 
barrier between internal and external markets, a kind of barrier that, in 


* I am grateful for the helpful comments of Jorge Garcia, of Professors E. Fon- 
taine, Arnold C. Harberger, Harry G. Johnson, and H. Gregg Lewis, and of the 
editors of this journal. 
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the face of instability, differs widely from taxes, tariffs, import deposits, 
and other hindrances to trade. The latter introduce differences between 
external and internal prices, as the quota does, but price changes are 
transmitted from one market to another. On the other hand, whenever the 
quota is effective, price changes in the external market do not extend to 
the domestic one. 

The purpose of this article is to explore whether the existence of price 
fluctuations ends in a case for quotas or a further case against quotas. 

Throughout the analysis it will be assumed that there are no economic 
distortions except those explicitly mentioned,’ that there is no economic 
uncertainty as a consequence of the way the quota is fixed, and that the 
quota is always effective, that is, that desired exports always exceed the 
quota allowed by the economic authorities. 

In the first section the traditional analysis of the effects of export quo- 
tas upon resource allocation and efficiency in stable markets is presented. 
In the second section the effects of market instability are discussed. The 
stability of domestic consumer prices and fermers’ income is analysed in 
the cases of free exports, of a closed economy, and of export quotas. A 
distinction is made between instability originating in domestic markets 
and that originating in external markets. Then a brief analysis of the ef- 
fects of instability upon allocative efficiency is presented. The arguments 
previously discussed aze tied together in a benefit-cost analysis of quotas. 
It is then shown that even though a quota, in the face’ of market instabil- 
ity, may improve the allocative efficiency as compared with free exports, 
it will not lead to an optimum allocation. Finally, some policy implica- 
tions are discussed. 


The Stable Environment 
The stable welfare cest 


Let us consider first a fully competitive world with no economic dis- 
tortions, and a country that imposes an export quota on an exportable 
gocd, say an agricultzral commodity. This export quota, expressed in 
physical units, is determined at the beginning of the planting or produc- 
tion period and is kept constant for the whole agricultural period.? Thus, 
there is no uncertainty attached to the determination of the size of the 
quota. Let us call X the product and S, the quota. Furthermore, we will 


1For our purposes, distortions can be divided into two groups: (a) tkose like in- 
fant industry, externalities, wage differentials, and unemployment, and (b) price 
instability. For the first, quotas are on occasion a second-best policy but tariffs, taxes, 
subsidies, and direct public investment are equal or better policies. For the second 
type, quotas play a crucially different role. That is the reason why we concentrate 
on the effect of quotas on p-ice instability. 

*The quota should be adjusted from period to period to take into account the 
effect of economic growth on the supply of and demand for X. 
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disregard the distributive effects derived from the change in domestic 
prices relative to export prices and we will assume that our country has 
no influence on international prices so that the external demand is per- 
fectly elastic. The situation is represented in Figure 1. P; is the net real 
price received by exporters (f.a.s.), D is the full employment domestic 
demand curve for X, and S is the’ supply curve of X. Exports, then, 
amount to (Q — q). Now, let us assume that the export quota is 
Sz = (Q — q’) < (Q — q), so that it has real economic effects. Exports 
decrease by (Q — Q’) + (q’ — q) and the foreign exchange proceeds fall 
by that amount times P;. That is the cost side of the benefit-cost analysis 
of the action. The benefit side is derived from the increased consumption 
plus the reduction in the quantity of resources utilized and shifted to 
some other use. Benefits tend to be equal to 


f EE Tano 


The net effect is equal to the sum of the areas of the triangles abc and 
def. In other words, there is a net loss in both consumption and produc- 
tion: in consumption, because it is increased to a point where the marginal 
utility (P’) is below the opportunity cost of the foreign exchange foregone 


Px 





Figure 1. The welfare effects of a quota: the stable environment 
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(P:) per unit of X not exported; in production, because it is reduced to a 
point where the opportunity cost cf the resources saved (P’) is lower 
then the social value cf the foreign exchange foregone. 

In summary, if we really lived in a world with no domestic economic 
distortions and with given external prices, the result of imposing quotas 
would be a fall in net national product. For the sake of simplicity, let us 
call the net effect the “stable welfare cost” (SWC). 


Distributive effect of food prices 


But quotas could have been designed to keep food prices low. That is, 
as a consequence of the quota, the domestic price, in Figure 1, is lowered 
to P’. The argument runs as follows: Food is intensively consumed by 
low-income people; tkerefore, it is said, keeping food prices low is a way 
to redistribute real income. 

Nevertheless, it must be kept in mind that (e) high-income people as 
well as low-income people consume agricultural foodstuffs; (b) there is a 
net loss in national income due to malallocation of resources (the SWC 
effect); (c) there is 2 tendency to some regressive redistribution of in- 
come based on the assignment of the quotas, as is shown below; and (d) 
the products affected by quotas, at least in some countries, tend to be 
labor-intensive in their production.* Hence, the natural decrease in pro- 
duction resulting from a move toward export quotas tends to reduce the 
relative demand for labor, especially unskilled labor. If this is true, even 
if workers consume intensively the above-mentioned products, the final 
effect will be a change in the distribution of income unfavorable to labor 
[12, 15]. Paradoxically, this outcome is the opposite of the one expected. 
The most probable reason why authorities persist in such policies is that 
the favorable aspect (lowering wage-goods prices) emerges in the very 
short run, whereas the negative ones (malallocations of resources) ap- 
pear only in the medium or long run. Moreover, it is difficult in connec- 
tion with the latter to trace the causation-effect line. 

In general, the bes: policy is the one that works directly on the source 
of distortion of the economic apparatus, Accordingly, if there is a political 
consensus that income distribution is “unjust,” redistribution should be ef- 
fected in other ways—those that work openly and directly on income dis- 
tribution without impairing excessively the working of the price system." 


"We assume that X is produced by domestic factors. Otherwise, the quota could 
be a method of shifting income from foreign-owned capital toward domestic con- 
sumers, Hence, the conclusions might change. Nevertheless, this would not be the 
best way to tax foreign-cwned capital. 

“The products subjec: to export quotas in Chile in the last decade [1] have been 
among those most labor-intensive in their production [4]. 

ë This method is exemplified graphically by Bhagwati and Ramaswami [2] and 
H. G. Johnson [7]. In a somewhat different context, that of foreign exchange policy, 
see Mundell [13]. 
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Terms-of-trade effect 


Alternatively, the quota could serve the purpose of increasing the 
price received for the country’s exports. In this case we must relax the 
assumption that international prices are given. The quota—or any other 
impediment to trade, such as an export tax—will reduce the quantity 
exported. If the external demand faced is not perfectly elastic, the price 
received will increase. So, as a result of the quota, the export price would 
be increased. But is this synonymous with a better position? Let us repre- 
sent in Figure 2 the short-run internal excess supply (total supply minus 
internal demand) and the short-run external demand. Call them S, and D, 
respectively. The point of competitive equilibrium corresponds to the 
price P;. The marginal revenue is given by I. The maximum-benefit quan- 
tity supplied is Xm, and Pm represents the optimum price? That is, when 
exports are Xm, the marginal cost of reducing the trade in X is equal to 
the marginal benefit of increasing the export price. Hence, if the quota is 
equal to Xm, then we find that it is the optimum quota. Any quota above 
X,, and below X, would bring an improvement over the competitive 
situation and, consequently, a higher (short-run) national income. Any 


* This analysis is only partial. We have not taken explicit account of the seconda 
effects on other exports and on imports: that is, that because the markets of all prod. 
ucts are interrelated in some degree, quotas on some exports will induce either an 
increase in other exports or a substitution of some imports. However, the conclusions 
are not altered by our simplification. 


P 





ko Ki Xo 


Figure 2. Optimum export quota 
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quota below X., even though implying h_gher export prices, would repre- 
sent an inferior positicn, where X, is such that the welfare value of the 
triangle L is equal to tkat of B in Figure & 

‘We can easily see that this argument in favor of a quota falls in the 
same category as the so-called “optimum tax” or “optimum tariff.” Corre- 
spandingly, it is subject to the same lengthy list of qualifications. The 
most important, in my judgment, is the difference in elasticities through 
the course of time. 

First, there is, in general, some sluggi:Imess in the adjustment of mar- 
kets. Consumers and producers do rot reach long-run equilibrium 
immediately, partly because of immobili-ies and partly because of uncer- 
tainty about whether the price change is permanent or transitory. A sec- 
ond source of differenzes between expos taxes and quotas is the follow- 
ing: There are rich unexploited lands, suitable for the growth of tropical 
preducts, which tend -0 be brought unc=r production by any strong mo- 
nopolistic pricing or continued shortage >f supply. As a consequence, the 
demand faced by courtries imposing qu:-tas shifts to the left and tends to 
become more elastic.’ For proof, we can Icok at the coffee and sugar mar- 
kets. The same holds for induced innovations in the production of syn- 
thetic substitutes for raw materials. 


Distributive effects of export taxes anc quotas 


But we still face an unsettled question. We have said that quotas and 
export taxes have similar allocative effects. They differ, however, in their 
distributive effects. To illustrate this diffrence, let us go back to Figure 1. 

Although the internal price has become P”, the external price faced by 
exporters is still P;. Therefore, there wil be an excess demand for export 
quotas. Necessarily, some rationing device will have to be designed to 
distribute the quota among the potenti:] exporters. No objective “tradi- 
tional” device is at hand. All such devices give capital gains to those who 
are assigned some part of the quota.® l 


' There is a frequent :nisconception with æspect to the elasticity faced by any 
given country. In some Hterature E with the elasticity approach to devalua- 
tions, the idea prevails that the demand for p-imary products is quite inelastic. This 
may be true for the world as a whole, but it s not necessarily so when we consider 
the demand for the expo-ts of a particular ccmtry, a coffee-producing country like 
Costa Rica, for example. The demand for Costa Rica’s coffee exports would be, not 
inelastic, but probably ciose to perfectly elastic. Such a nearly perfect elasticity 
is the relevant one for policy purposes in Costa Rica. 

"A nontraditional device—auctioning-of quc-as—could in principle retain all of the 
capital gains for the auctioner, that is, for the governmental institution. Nevertheless, 
for the correct performance of an auctioning -ystem there must be many auctioners 
competing among themselves. In Latin Amerca there have been some experiences 
in the field of auctioning import quotas. For < description and analysis of one of 
them, see Kafka [8]. 
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Generally speaking, the higher the number of producers of X, the 
higher is the probability that the quotas are received by some few export- 
ers who purchase the product from small farmers, who tend to obtain 
only the equivalent of the price P’. In fact, it is difficult to insure that 
every producer will receive a share of the quota and that this quota will 
become a constant proportion of each, produer’s output. Because there is 
no objective, neutral device for distributing the quotas, those benefited 
are probably the most influential among them. The system carries an inev- 
itable corollary of, at least, suspicion with respect to the objectivity of the 
assignment of the quotas. This outcome is highly undesirable and opposed 
to governmental efforts, in developing countries, towards creating a 
framework of morality and austerity. ` 

The same result with respect to the volume of exports and domestic 
price of the product, avoiding the probable regressive distributive effects, 
can be reached by imposing an ad valorem export tax equal to (P; — P’)/ 
P;.° The proceeds of the tax would be equal to the capital gains (or rents) 
involved inthe quota scheme. — , ze 

In summary, if a quota is justified, it is clear that the tax (tariff) will 
also be justified, the latter being somewhat better. 


The Unstable Environment 


Let us reimpose the assumptions that we face a perfectly elastic exter- 
nal demand and that there are better devices for redistributing income 
than keeping food prices low. 

From what has been said in the first section, we know that we are left 
with SWC as the effect of the imposition of an export quota on the frame- 
work described by our earlier assumptions. But, up to this point, we have 
been implicitly assuming that the relevant markets (prices and quanti- 
ties) are stable. In many cases this is a strong and unrealistic assumption. 
Further on, we will relax this assumption in order to analyze the implica- 
tions of instability, that is, of fluctuations around some given trend of 
prices and/or quantities produced or demanded. 

The effects on resource allocation discussed in the first section, with 
one modification to be analyzed later, are still valid, but they give a par- 
tial view. Now we try to complete the picture. If we are to change our 
previous conclusions—that quotas generate malallocation of resources—we 





*It is supposed that the quota scheme has been derived in such a way that all 
producers operate with similar marginal costs and that these are identical to the 
domestic price. Otherwise, it could happen that some producers, allotted a high 
quota, would produce up to a point where marginal costs exceeded the domestic ` 
price, climbing up to the level of the external price. Hence, (a) the SWC would 
be higher than we had previously estimated, and (b) tariffs, taxes, and quotas would 
differ in their real effects. For cases of nonequivalence of the real effects of quotas 
and tariffs, on the import side in a stable environment, see Bhagwati [S]. 
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have to show that quotas, by preverting instability in the economy as a 
whole, more than compensate for thsir negative effects in a stable envi- 
ror.ment. 

Instability is caused by changes in market conditions. Here, we will 
consider those changes reflected by fluctuations in the internal supply and 
by fluctuations in international prices These changes in market conditions 
have multiple effects on the domestic economy. We will restrict our analy- 
sis to the effects of instability on consumer prices and farmer income.’ 


Internal market unstable 


Suppose, first, that the internal market is unstable and the external one 
is stable. We have, alternatively, a closed economy, a free trade situation, 
and a quota equal to Ss. We start, in Figure 3, from the set (S, P;) for free 
trade and (S, P’) for the use of quotas. Suppose that because of bad 
weather conditions the supply curve shifts left to S, in the next period. 
Under free trade, the domestic price will be unaffected. Under the quota 
scheme, the internal price will rise to P. However, it will remain below 
that prevailing in external markets. because the quota is assumed to 
remain effective. 

The increase in the internal price under the quota scheme might even 


D Among the other effects, the most important, in my judgment, is the likely sec- 
toral short-run unemploymeni created by instability. 





Figure 3. Unstable internal supply 
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be relatively greater than under a closed economy. In fact, if the short-run 
supply elasticity is zero and the demand elasticity is constant, the per- 
centage price change under a closed economy will be GN. whereas that 
under the quota scheme will be ¢/(1 — s)N, where t represents the per- 
centage change in total supply, s represents the relative importance of 
the quota in total supply, and N is the price elasticity of internal con- 
sumer demand. If the supply elasticity is greater than zero, the sign of 
the difference is not changed. For the results to be reversed, the demand 
elasticity at the range of quota prices would have to be at least 1/(1 — s) 
times that at the closed economy range. 

Thus, we can see, free trade is one way of stabilizing internal prices. A 
quota echeme, whenever demand price elasticities do not increase 
strongly as the price rises, destabilizes them. 

What happens to farmers’ income? In the case of free trade, the change 
will depend exclusively on the change in supply. If Q is total supply and 
AQ represents the shift in it, the proportional change in income will be 


where the absolute change in farmers’ income is equal to the change in 
export proceeds. 

In a closed economy, farmers’ income will fluctuate, depending on the 
price elasticity of demand. Only if the price elasticity is equal to one 
will income be stable. Under a quota, we find a somewhat different situa- 
tion: income will be stable only when the weighted average elasticity 
(N;) of domestic consumer demand (N) and that of exporters (Ne) is 
equal tc one, where the weights are domestic consumption and exports, 
respectively, as shares of domestic output. As long as the quota is effec- 
tive, the elasticity of the exporters’ demand is zero. Accordingly, that of 
domestic consumers must be above one, for farmers’ income to remain 
constant. The elasticity must be equal to (1 + S,/q) = E, that is, unity 
plus the ratio of the quota to domestic consumption. 

If consumer elasticity is above E, income will fall whenever supply falls 





* That is, N; is described by the following relation: 


(1) M = SN +EN, 
where g is domestic consumption and Q is domestic output. 
(2) N,=(-)1l; Ness 
by hypothesis. Then, 
+ S- 
@) N= (9(1+2) = B= 0H- (8. 
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and vice versa. How big will the change be? As the elasticity approaches 
infmity, the change in the internal price approaches zero. As a conse- 
quence, the maximum change in farmers’ income approaches 


Aq AN ` 
q + S: Q 


Now, when the elasticity is below E, if supply falls, income will rise, 
and vice versa. It can be shown that if the elasticity is smaller than E/2, 
farmers’ income will fluctuate proportionately more in the quota scheme 
than in the free trade case.?* It is important to observe that the direction 
of change is different in the two cases. A fall in supply reduces farmers’ 
income in the free trade case and increases it in the quota case (part of 
the former capital gains accrues to farmers as the excess supply curve 
shifts upward). 

In summary, when the elasticity is smaller than E/2, farmers’ income 
will be more unstable in a quota scheme. 





i. 


External market unstable 


Now we deal with the case where the internal market is stable and the 
external market unstable. 


* We have 
4) AY _ Pag + gAP + LAP 
Y q + SP" 
in tke quota case, and 
AY AQ 
Te 


in the free trade case. If we make (4)+ (5) equal to zerc, we find the critical elasticity that 
makes both cases equally unstable. After some rearrangements, we get 


N 1 , Bon E 
6) We->(i+2) -5 
whenever S, is effective. From (4) we also get 

AN 1 \ AQ 
g Eaa G TaN” d Q 
in general. From (4)+ (5), we obtain 

AY 1 S AQ 
(8) Yo Es GE 2) Q 


We see, for example, that if N = E/2, then (8) becomes equal to zero. In our analy- 
sis, it is not necessary for the short-run elasticity of supply to be equal to zero. The 
same results hold if the shift in supply is equipropertional at every price. The latter 
makes our case a more general one. Nevertheless, it may happn that the shifts be- 
come Jess than proportional at lower prices. This would be the case if marginal lands 
offered conditions implying more instability than the average land. A slight change 
in (6) can take account of that fact. The result is a somewhat smaller critical elasti- 


city. 
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In a free trade situation, all the external price instability carries over to 
the internal market. A quota scheme, on the other hand, stops instability 
at the country’s frontiers.* Thus, an effective export quota becomes a 
scheme appropriate for avoiding both price instability for consumers and 
income instability for producers. In any case, farmers’ income is stabilized 
at a level below that corresponding to the average level in free trade. In 
fact, both price and quantities will always be equa! to or below those in 
free trade. If world’s supply rises enough, the quota no longer will be ef- 
fective and external and internal prices will be identical. Whenever the 
quota is effective, domestic prices will be below external prices, and the 
quantity supplied, except for peculiar reactions toward risk or uncer- 
tainty, will be either the same as or lower than in the free trade case. 

On the other hand, all the income instability will fall on the shoulders 
of exporters. This instability will affect only their capital gains (difference 
between external and internal prices) and can be reduced or eliminated 
through a flexible export tax related to deviations between actual and nor- 
mal external prices. As a by-product, capital gains would be reduced or 
eliminated too. In any case, the instability of the economy as a whole is 
not eliminated; rather, it is transferred to the government. 

Our results to this point are summarized in Table 1. It should be noted 
that the nature of the source. of external instability is immaterial, provided 
that it is of a given size. On the other hand, the source of internal insta- 
bility does make a difference. Our results apply strictly to. changes in 


"Dor an alternative device to ‘aes with external con UE and with internal 
instability originating in domestic demand, see D. G, Johnson [6] and Schultz [14]. 


Table 1. Changes in internal prices and farmer income under three 























systems 
Percentage changes, under Percentage changes, under 
external stability and external instability and 
System internal instability, in internal stability, in 
internal farmer internal farmer 
prices income prices income 
AP; AP; 
Free trade D t 
P; P 
Quota #/A-—s)N Kat: 0 0 
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1 
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domestic supply. Nevertheless, they zan be easily extended to changes 
originating in demand. 


The Effects of Instability 


What are the effects of instability upon resource allocation? Instability 
involves allocative inefficiency whenever it imperils the correct working of 
the price mechanism as a resource assigner. As a consequence, instability ` 
is not necessarily bad from the economic point of view. Consider, for ex- 
ample, the instability of exporters’ cepital gains in the quota case. Such 
instability will tend to have no effect on resource allocation. Excess profits 
will be of a capital gains nature, originating in the positive difference be- 
tween external and internal prices. The only role of that difference is to 
clear the market of domestic exporte-s and foreign importers, where the 
supply of domestic exporters is absolutely inelastic at the relevant pricés. 
Thus, the price system is not playing. in this respect, a role in the alloca- 
tion of domestic resources and, consequently, even though instability has 
distributive effects, it has no allocative effects. 

Let us consider, then, cases where instability produces allocative ef- 
fects. 

With respect to farmers income, instability makes it difficult to know 
whether changes in prices are giving the right signals or not. For exam- 
ple, the cobweb phenomenon derives from the failure to distinguish be- 
tween trend and cyclizal changes in prices. Moreover, uncertainty with 
respect to prices and income affects the structure and prices of inputs, 
sliding the entrepreneur toward a teshnology that allows more frequent 
changes in production. In this sense, the combination of inputs will not be 
as efficient as if instability is optimally coped with by economic policy. 
The degree to which uncertainty will affect the level and composition of 
production will depend, among othe- things, on the degree of risk aver- 
sion of farmers, the length of their economic horizons and the precise na- 
ture of their price and income expectations, the efficiency of the credit 
system, and their income level.** 

Is there any cost involved in instability in consumer prices? The factors 
relevant for producers are also relevent for consumers. But their weights 
may be different. In fact, instability will also tend to affect the structure 
of consumption and lead away from an optimum one. 

But there is an extra aspect. In an 2conomy that has been the victim of 
inflation (deflation), expectations play a crucial role. Factual information 
and surveys show that consumers’ expectations of changes in the price 


Dit can be said that the cost of uncer-ainty and, consequently, the relative size 
of ts impact on production are inversely proportional io the level of income. The 
cost of uncertainty is supposed to be a cracial factor at a subsistence level [5, 10]. 
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level tend to be sensitive to pronounced increases (decreases) in con- 
sumer goods prices. In this respect, there are (o) an asymmetrical effect 
as to the weighting of increases and decreases of prices, and (b) an in- 
creasing price elasticity of expectations: that is, a product that has a 
weight of 10 percent in the price level will be implicitly given greater 
weight by consumers when a relative increase (decrease) occurs in the 
price of that product." 


Cost—Benefits of Quotas 


In this section we tie together the three factors considered above: the 
stable welfare cost, the cost of instability in farmers’ incomes, and the 
cost of instability in consumers’ prices. Up to this point, we know the 
sign of each, for a given period, under our assumptions. Retaining the 
assumptions, we can do a benefit-cost analysis of quotas, searching for 
` the size of each of the three effects. Here we will present a brief sketch 
of the approach which we believe should be taken. 

A benefit-cost analysis, if performed in social terms, must measure the 
impact of export quotas on net national product (NNP). The impact de- 
pends on the existing situation before the introduction of the quota. Ex- 
clusively for expositional purposes, we suppose the initial situation to be 
that of free trade. As a consequence, if free trade proves to be better than 
quotas, the conclusion is not necessarily that a free trade policy must be 
followed but only that quotas ought to be rejected (and vice versa). In 
the analysis, as a consequence of the assumptions adopted, we do not con- 
sider terms of trade and redistributive effects. If they come to be impor- 
tant in practice, the analysis can be easily extended to consider both. 

The general benefit-cost formula could be something like this: 


ANNP = §[V(y)] + glV(p)] + AR, e] — DWC, 


where NNP represents net national product, y is farmers’ income, p is the 
domestic price of the exportable product, V is a measure of instability, i, 
is an index of downward price inflexibility, and e is an index of inflation- 
ary expectations. 

For the first two terms of the cost-benefit equation, changes refer to 
fluctuations around the trend value. Consequently, changes with opposite 
signs tend to compensate each other. But what matters is the existence of 
fluctuations as such. Accordingly, V is used as the device to measure in- 
stability—that is, changes around the trend—and refers to the standard de- 
viation (or some other measure of instability) of income and price 


* This hypothesis could be tested by correcting the expectations model of the 
Koyck-Cagan—Nerlove type by a partial price index. This index could have a 
coverage, for example, of 10 percent of the total index and include only those prod- 
ucts whose prices increase proportionally more in each successive period. 
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changes under free trade versus those under quotas. Since we are evaluat- 
ing from the point of view of quotas, H with free trade the standard de- 
viation is larger, we get a benefit from guotas; if it is larger with quotas, 
we get a cost from quotas as they incrcase instability. Functions f and g 
would tend to be higher than one: the cost of instability increases with 
the size of the corresponding standard d=viation. The parameters ought to 
be defined in such a way that the partal derivatives show the impact of 
V(y) and V(p) on NNP. 

The third term desc-ibes the effect of price fluctuations on net national 
product through two stages of intermeciaries: (a) inflation rate, and (b) 
dcwnward price inflexibility (ip) and inflationary expectations (e). The 
underlying idea is tha: a 10-percent increase in a given price will have a 
hizher (short-run) effect on the genera. level of prices than a 10-percent 
fall. For example, upward shifts in the comestic prices of consumer goods 
may lead to wage increases. A suksecuent, similar downward shift of 
those prices, in the face of downward pice inflexibilities in the rest of the 
economy, will not be sufficient to eliminate the former increase in the 
general price level. Hence, the fluctuations will tend to have an inflation- 
ary bias. On the other hand, we have presented here our hypothesis that 
price fluctuations also are positively rc lated to inflationary expectations 
ard that these tend t lead to actual Inflation. As a consequence, both 
downward price rigicity and inflation zg expectations imply that price 
fluctuations tend to have an inflationary bias. Now, inflation can affect 
NNP in either direction, depending on. whether positive (fall in sectoral 
unemployment) or negative (fall in the demand for money, excess invest- 
ment in inventories, increase in accoun-ing costs, and other distortions of 
tke price system) effects of inflation on net national product predominate. 

Finally, we have the direct welfare cost, which is simply SWC cor- 
rected by the asymmetrical effect of flactuations on its size, and may be 
explained as follows: Let us represent in Figure 4 the domestic excess 
supply (S — D = Są! and the externa. demand curves (the price lines). 
We start from a price P; and a quota =qual to P’g (= S+). The area ghi 
is equal to abe + def of Figure 1. Nov let us suppose that the interna- 
tional price rises to Pj. The welfare cost then rises by hikj. If the price 
changes by an equal amount, but in tne opposite direction, the welfare 
cost falls by himl. This last area is de ze smaller than the one attached 
tc an increase in the international prze. The same result holds if it is 
Se that fluctuates. Consequently, price fluctuations around an average 
price P;, even though compensating each other, give rise to an average 
welfare cost larger than the SWC for tLe price P;. Let us call it DWC." 


"It is very important to keep in mind th: role of assumptions. If there are other 
distortions than those analyzed, it may happen that the quota, besides reducing in- 
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Figure 4. The direct welfare cost 


For quotas to be preferred to free trade, the expected change in NNP 
must be positive: in other words, the quota project must render a postive 
net present value. 


Export Quotas as a Second Best 


Let us consider the case of external instability combined with internal 
stability. Suppose it has been shown that quotas on a given commodity 
improve economic efficiency as compared with free trade and an ad valc- 
rem tariff. In that setting we can show that an always effective quota does 
not optimize national income. In effect, we know that the quota‘has a 
positive marginal direct welfare cost (gh for P, in Figure 4), On the 
other hand, if the instability of farmer income and internal prices is com- 
pletely eliminated, the marginal benefit of reducing the welfare cost of in- 
stability is zero. As a consequence, we know that we have gone beyond 
the optimum shrinkage of instability through quotas: the optimum point 
lies where marginal costs and benefits of quotas are Së and this neces- 
sarily leads to a marginal benefit above zero. 

In summary, a better scheme is oné that only partially eliminates insta- 








stability costs, renders a direct welfare benefit: This could be the case if the market 
Cas of the foreign currency were above its social cost, a somewhat exotic case in 

eveloping countries, or if there v were some other (more probable) distortions in the 
productive structure. 
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bility. This could be either (a) a not-always-efective but fixed quota, (b) 
a flexible (according to changes in international markets) quota, and/or 
(c) a flexible tariff. The flexibility referred to poses some additional 
problems that are beyond the scope of this article. 


Some Policy Implications 


We have shown that in a stable environment export quotas rank rather 
poorly. The existence of distortions such as unemployment, external econ- 
omies, and undesirable income distribution leads to the use of tariffs, 
taxes, and subsidies rather than quotas. 

We have introduced instability and analyzed the effect which it can 
have on the common conclusion that the use of quotas results in resource 
meélallocation. We have considered two extreme cases: fluctuations origi- 
nating in domestic supply and fluctuaticns originating in foreign markets. 
Beside the direct welfare costs of quotas, there appear to be indirect ef- 
fects derived from fluctuations in consumer prices and farmers’ incomes. 
In the first case, that of domestically produced fluctuations, we have 
found that export quotas tend to destabilize domestic consumer prices 
and, whenever demand elasticities are low, increase fluctuations in farm- 
ers’ income. In fact, if there is external stability and if demand price elas- 
ticities are below EIS each of the relevant aspects gives a negative bal- 
ance for quotas. For policy purposes, it is easy to eliminate a large series 
of products from the list of commodities potentially subject to quotas, 
without any detailed econometric study but with some gross estimate of 
demand elasticities. 

On the other hand, from what has bzen said in previous sections, it is 
clear that the combination of external instability with internal stability is 
less unfavorable (or more favorable) fcr quotas. It is in this case that 
more detailed empirical work becomes necessary in order to justify the 
inclusion of particular commodities in the list of export quotas. 

In conclusion, in the absence of market instability, there is no objective 
defense for export quotas. It is when markets, particularly external mar- 
kets, are unstable that we find a favorable argument for quotas. It is, 
then, the existence of external instability that brings a ray of hope to 
quota fans, but the light from that ray will not necessarily be bright 
enough to render an economic justification for quotas. It has to be shown 
that quotas reduce price and income Huctuations in a degree that more 
than compensates for the welfare cost involved in the reduction of export 
returns resulting from the introduction of quotas. 
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Implications of Changes in the Methods of 
Wholesaling Meat Products 


Tuomas T. Stour anp Murray H. Hamen 


Both the meat procurement methods used by retail food stores and the 
associated pricing arrangements have undergone fundamental changes in 
recent years. These changes mark significant adjustments in market conduct 
in the wholesale meat trade. Although much of the change that is occurring 
is in response to structural and technological changes in the industry, the 
rate of change seems accelerated by the growth cf meat programs. Pro- 
grams represent a primitive but rapidly evolving systems-appreach to meat 
procurement, distribution, and merchandising. Detailed product specifica- 
tions, increased purchase by description direct from meat packers, formula 
pricing, and central warehousing figure prominently among the changes 
accompanying program development. The pressures which result from these 
changes impinge upon conventional attitudes and procedures in meat 
packing and in livestock production and marketing. 


HIS ARTICLE is based on analysis of data obtained in interviews 

with meat directors‘ of thirteen chains and eleven affiliated groups 
operating in Ohio. The purchasing, merchandising, and policy-making au- 
thority of these directors affected the operating procedures of 930 affili- 
ated stores and 538 chain stores in Ohio, plus some additional stores out- 
side the state. These 1,468 stores accounted for between 70 and 90 per- 
cent of grocery sales in the metropolitan areas of Ohio.? Tabular data con- 
tained in this article allow comparisons between affiliated and chain orga- 
nizations. Data for seven large cheins, each of which has 20 or more 
stores, are separated from data for all chains, since many distinctive fea- 
tures of chain activities are associated with these larger firms. 


Development of Meat Programs 


Much of the change that is occurring in meat wholesaling is in re- 
sponse to structural and technological changes in the industry. But the 
raze of change seems accelerated by the growth of “meat programs” 


® The research on which this article is based is reported in detail in an unpublished 
Ph.D. thesis by Murray Hawkins [2]. We are grateful to B. W. Marion and R. E. 
Jacobson, Ohio State University and Ohio Agricultural Research and Development 
Center, for helpful comments and suggestions during the preparation of the article. 

*Positions held by these men were variously titled President, Meat Merchandiser, 
Meat Supervisor, Head Meat Buyer, and Meat Manager, as well as Meat Director. 
The last term was most frequently used and is adopted throughout this article. 

? Based on market share analysis provided by major metropolitan area newspapers 
in Ohio, 








Tuomas T. Srour is professor of agricultural economics at Ohio State University 
and Ohio Agricultural Research and Development Center. Murray H. Hawmins is 
assistant professor of agricultural economics at the University of Alberta, 


GEO 


CHANGES IN THE METHODS op WHOLESALING MEAT Propucrs / 661 


which represent a primitive but rapidly evolving systems-approach to the 
problems of meat procurement, distribution, and merchandising. 

A program is a plan for organized service (a) to retail organizations by 
product suppliers, or (b) to individual retail stores by chain or affiliated 
headquarters.* Supplier-sponsored programs, offered by meat wholesalers 
or packers, focus on standardizing the many details of the relationship be- 
tween the supplier and retail headquarters. Typical matters for standardi- 
zation are product specifications, methods of price determination, advertis- 
ing allowances, and various supplier services. These may be developed in 
response to a request from a retailer. Store programs, developed by chain 
or affiliated headquarters, attempt to standardize these same matters as a 
prerequisite to their primary concern, which is to service and/or control 
individual stores. 

Whether employed by chains or affiliated groups, store programs vary 
widely in services provided. The minimum service normally provided is 
the central billing of meat. Programs among affiliated groups may also in- 
clude centralization of store orders; central selection, advertising, and ac- 
counting; merchandising assistance; and the development of a suggested 
meat department price structure. Not all of these services, however, are 
utilized by all member retailers, some of whom cherish their indepen- 
dence more than the advantages that centralization can provide. But 
nearly all chains have at least the above services in their programs and all 
stores participate fully. 

Newer services are being added to store programs, particularly by 
chains. These include warehousing, carcass streamlining,‘ primal cutting, 
and preparing and packaging retail cuts. Affiliated programs are becom- 
ing more complete and enjoy improved participation by members, but 
generally these programs stop short of warehousing meat. 


Impact of programs on the wholesale meat trade 


Traditional marketing channels in the wholesale meat trade involved 
much individual price negotiation, purchase by inspection, packer and 
wholesaler delivery routes to stores, and substantial latitude for indepen- 
dent decision making by retail meat department managers. The growth of 
chain and affiliated groups, self-service, and the desire for product stan- 


* Programs have existed for many years in wholesaling and retailing dry groceries, 
but similar accomplishments in the marketing of perishables such as produce and 
meat are more recent. Processes which have reduced meat perishability allow in- 
creased efficiencies that meat programs promise and competition demands. These 
possibilities and demands account for much of the urgency with which meat pro- 
grams are regarded by industry participants today. 

“Carcass streamlining procedures vary, but usually involve trimming the carcass 
to remove cod, kidney, and excess pelvic fat, together with the flank, plate, brisket, 
and shank. 
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darcization, has encouraged evolutionary changes such as increased use 
of federal grades for beef, private labels, increased direct shipments 
which bypass packer branch houses and independent wholesalers, and the 
development of chain- or affiliate-controlled warehouses which receive 
suck shipments. Opportunities for further standardization and central 
control are enhanced by these changes. Meat programs represent the ef- 
forts of retailers (and also suppliers) to maximize the opportunities for 
improved operational edficiency that such changes present.” 

The contrast between traditional activities and those that are de- 
scribed in a complete meat program are striking. Central decision making 
and control, facilitated by the existence of a warehouse, result in purchase 
by description, warehouse deliveries by suppliers (direct shipments), 
standardized wholesale pricing schedules (formula pricing), and the cen- 
trakzed store services that have been outlined. Autonomy at the store 
level is reduced,’ packer/ wholesaler delivery routes diminish or disappear, 
and central strategies ere more effectively executed by the homogenized 
tactics of scattered retail stores. 

Control is important. It is facilitated by organizational arrangements 
and physical facilities, both of which are structural elements, and by 
centralized procurement and formula prices, which are elements of con- 
duct. 


Central warehousing and organizational structure 


The primary physical ingredient in program control is the warehouse, 
anc. the existence or absence of such a facility fer meat is determined in 
part by differences in organizational structure, such as those between 
chains, which own al retail outlets, and affiliates, which do not. In a 
chain organization, warehousing costs may be offset by savings realized at 
retail, and the warehouse itself may not be obliged to represent a cost 
saving in wholesaling activities, per se. But among voluntary chains, the 
wholesaling integrator may own few or none of the retail outlets, is not 
directly responsible for retail operating costs, can enjoy few if any retail 
cost savings in his own operation, and may thus find it more difficult to 
justify additional cold storage facilities for warehousing meat. Moreover, 
the voluntary association with member retailers denies opportunities for 
control that are availakle to chains. 

Among the firms interviewed, the advantages of central warehousing 
were an open issue. Large chains were especially aware of advantages, 
particularly in increased control and aggregate cost reductions. The ma- 


* Pricing efficiency, however, may not be one of the goals. Rather, monopsonistic 
pricing is an attractive gcal often sought under the guise of price standardization for 
improved Ee 

3 Central policy usually attempts to minimize and sometimes to forbid sales calls 
by suppliers to individual stores. 
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Table 1. Percentage distribution of advantages of central warehousing 
by type of retail organization, Ohio, 1984-65 











Responses to question: Affiliated Large All All retail ` 
“Are there advantages?” groups chains> chains firms 
aspire bia cent Ne Ee perë AEN ENEE, d geed 
No 54.5 14.2 38.4 45.8 
Yes 45.5 85.8 46.2 45.8 
Do not know 0.0 0.0 15.4 8.4 
Total 100.0 100.0 100.0 100.0 








Specific advantages cited* 





Continuous flow to stores 


d 








when needed 16.6 11.8 11.8 13.8 
Small store inventory 8.3 0.0 0.0 3.4 
Fresh product on shelf 8.3 0.0 0.0 3.4 
Better control 25.0 35.3 35.3 31.5 
Lower costs 16.6 23.5 23.5 20.2 
Better bargaining position 8.3 5.8 5.8 6.8 
Make self indispensable 8.3 0.0 0.0 3.4 
Only way to get national 

brands 8.6 0.0 0.0 3.4 
Controls store delivery 0.0 17.6 17.6 10.3 
Features easier to obtain 0.0 6.0 6.0 3.8 

Total 100.0 100.0 100.0 100.0 





® Percentage distribution of responses for “yes” proportion in top section of table. 
b Seven large chains, each of which had 20 or more stores. 


jority of affiliated groups denied that there were advantages to central 
warehousing, however, and among those that did cite advantages, cost 
and control matters, while important, were less frequently mentioned 
(Table 1). In consequence, affiliated organizations made substantially less 
use of warehouses than did chains, and most chain warehousing activity 
occurred among large chains (Table 2). To the extent that warehouses 
are in fact important elements of meat program control, successful pro- 
gram implementation in an operational efficiency context would be asso- 
ciated mostly with large chains. But program emphasis on retail pricing 
strategies, such as central advertising policies and control of items to be 
sold as “special features,” frequently used by affiliates, might not be much 
affected by the absence of a warehouse. Responses indicated that affiliates 
did not associate warehouses with “special feature” control (Table 1). 


Centralized procurement and formula pricing 


Detailed product specifications are necessary for centralized procure- 
ment. The National Provisioner Yellow Sheet,’ together with federal 


"The Yellow Sheet is a Se? used wholesale price reporting service published 
five days a week by The National Provisioner magazine, 15 West Huron Street, Chi- 
cago 60610. 
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Table 2. Percentage of meat volume delivered by suppliers to retail 
warehouses, 1964-65* 








Affiliated Lerga All All retail 
Meat product groups | chains chains firms 
NEEN përcen eono eaves Eas 

Carcass beef 0.0 56.2 30.1 16.0 
Beef cuts 6.8> 62.0 42.6 15.5 
Fresa pork 0.0 31.8 17.5 10.9 
Smoked pork 4.6 44.7 23.9 11.7 
Fresi sausage 0.0 13.2 7.3 2.6 
Veal-lamb 1.8 58.0 41.9 18.5 
Broilers 9.7 44.5 24.5 18.3 
Luncheon meat 2.2 8.8 15.4 12.3 











a Based on estimates provided by meat directors, frequently unsupported by reliable 
volume data. Figures are simple averages, therefore, without regard to variations in 
volume. Partial volume data suggest, however, that tke strixing progress in warehousing 
among large chains is understated in the averages for all firms in column four. 

b For example, suppliers delivered 6.8 percent of beef cuts to affiliate warehouses. 
The remaining 93.2 percent was delivered store-docr over conventional supplier de- 
livery routes. 


grades and the USDA market news service, plays an important part in es- 
tablishing specifications and prices. On the basis of information from 
these sources, meat directors request suppliers ta submit proposals for a 
service program within the framework of specifications for quality, quan- 
tity, and price. Price itself is standardized in a “formula” which incorpo- 
rates some constant values. For example, sophisticated formulas may in- 
clude such items as standardized transportation charges, quality pre- 
miums or discounts, adjustments for weight variations, carload price dif- 
ferentials, and seasonal price adjustments.® 

All 24 of the firms used formula prices in purchasing some or all of 
their fresh meats (Table 3).° Formulas were most uniformly and widely 
applied in beef and pork purchases, but formula rigidity in establishing 
prices was most common among chains, particularly large chains. Affili- 
ated groups frequently permitted “otker considerations” to enter into their 
pricing decisions, and some formulas were cuite flexible. But completely 
unstructured competitive pricing in beef or pork purchases was not the 
policy of any firm. Such open-market pricing did figure somewhat in 


€ The word “formula” implies a precision that most formulas do not have. Few 
formulas are sophisticated enough to be precise, and even these fail to be formulas 
in a mathematical equation sense. Moreover, the term has become popular in the 
meat industry and has been adopted by some to describe customary buying procedures 
and might refer to nothing more than “cost plus freight.” It was useful for the authors 
to probe interviewees for distinctions between “rigid” and “Hexible” formulas. 

According to estimates of the National Commission on Food Marketing, 41 per- 
cent of the beef sold in the United States by packers to their major customers in 
19€4-65 was priced by formula [3, p. 26]. 
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Table 3. Percentage distribution of the methods used to determine 
prices paid for wholesale meat products, by type of retail 
organization and class of fresh meat, Ohio, 1964-65 

















Retail organization Unstructured Sc x 
and meat competitive SE eer 
products pricing® 

Affiliated groups fw. eee eee eee eee ee POVCONE e a ee eg a nig A 

Beef 0.0 54.5 45.4 

Pork 0.0 54.5 45.5 

Broilers 9.2 45.5 45.5 

Veal 72.6 18.2 9.2 

Lamb 72.6 18.2 9.2 

Large chains’ 

Beef 0.0 100.0 0.0 

Pork 0.0 100.0 0.0 

Broilers 14.3 85.7 0.0 

Veal 57.1 42.9 0.0 

Lamb 42.9 57.1 0.0 

All chains 
Beef 0.0 100.0 0.0 
“Pork 0.0 100.0 0.0 

Broilers 15.4 84.6 0.0 

Veal 61.5 38.5 0.0 

Lamb ` 46.2 53.8 0.0 

All retail firms 

Beef 0.0 79.2 20.8 

Pork 0.0 79.2 20.8 

Broilers 12.5 66.7 20.8 

Veal : 66.6 29.2 4.2 

Lamb 58.3 37.5 4.2 





a Pricing without the aid or utilization of formula. 

b Perhaps involving little more than “cost plus freight” and subject to amendments 
and alterations in view of competitors’ actions, cutout tests, store requirements, etc. 
May involve only “features.” 


broiler purchases and was common in veal and lamb purchasing. 

Half the firms reported deviations from rigid formula price schedules 
(Table 4), Some deviations amounted to seasonal adjustments in annual 
average price differentials stated in some formulas. However, seasonal ad- 
justments were explicit in the more complete formulas and thus were not 
regarded as deviations in those circumstances. Also, windfalls to buyers, 
such as packer surpluses, were exploited when the opportunity arose. Fi- 
nally, irregularities such as logistic failures and unexpected tactics by 
competitors caused some deviations to occur. 


Some Effects 
Selection and dismissal of suppliers 


A developing national pattern in which national packers are relatively 
frequent suppliers of many products to large chains, while regional pack- 
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Table 4. Percentage of retail organizations allowing exceptions to for- 
mula prices, Ohio, 1964-65 











; Affiliated Large All All retail 
Exceptions groups chains chains firms 
Kr Sites aie his ae SPOOR os be E eg HE 

Irregular 0.0 0.0 8.1 4.0 
Seasonal 44.9 28.9 16.3 29.1 
Packer surplus? 8.7 28.9 21.6 16.7 
None 46.4 42.2 54.0 50.2 
Total 100.0 100.0 100.0 100.0 





2 Based on subjective responses to open-ended inzerview questions. Differences in 
interpretation of questions resulted in responses diffcult to categorize. For example, 
occurrences regarded by meat directors of small chains as irregular deviations from 
formulas could have been regarded by directors of affiliates, which applied more ‘‘flex- 
ible“ formulas, as within the scope of the formula por ce structure. 

> Results in a lower price than formula would indicate. 


ers predominate as suppliers to affiliated and independent retailers, has 
been widely noted [4, chap. 5; 6, pp. 101-106, 124-127]. The mutual 
needs of buyers and suppliers are more ably met through this arrange- 
ment, but the needs of retailers predominate, reflecting their stronger bar- 
gaining positions. 

Retailer needs and expectations for supplier performance were de- 
scribed by Ohio meat directors in criteria "or selecting and dismissing 
suppliers. Differing needs of chains and affilates were reflected in differ- 
ing viewpoints on selection and dismissal standards (Tables 5 and 6). 
Among affiliates, for example, the most important single criterion in se- 
lecting a supplier was dependable service and the most common cause for 
dismissal was unreliabie delivery. Among large chains nothing was more 
critical in selecting a supplier than uniform quality, and two-thirds of all, 
dismissals occurred for inferior or inconsistent quality and unreliable de- 
livery. 

Reliable delivery and service are particvlarly important to affiliated 
wholesalers. Unreliable performance by a supplier in these matters may 
result in the loss of retail accounts by the wkclesaler. Because their stores 
are captive outlets, chains are spared such consequences and place rela- 
tively more of their emphasis in supplier perzormance on product quality. 


=“ Aside from a strong structural base or the acvantages of private labels, retail 
market power may flow from other sources: “In a chronically abundant supply situa- 
tior—typical of agricultur2 except in wartimes—ba-gaining strength is enhanced by 
being positioned in the marketing channel closest f consumers. In addition retailers 
are not committed to an inventory of specific items Dat must be sold, as are packers. 
Also, attractive supplies are usually readily available from other packers... . Ex- 
change practices have rellected the stronger bargaining position of buyers. When 
concessions or allowances are made they usually have flowed in one direction—from 
seller to buyer—not from tuyer to seller” [4, p. 49]. 
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Price was not a big factor causing dismissals. Some difficulties encoun- 
tered by affiliates, such as high prices and overcharging, seldom created 
problems for chains. Another problem unique to affiliates was difficulty in 
enforcing policies about suppliers not selling direct to stores. 


Types of suppliers 


Given these standards for acceptable and unacceptable supplier perfor- 
mance, the comparative importance of regional and national packers as 
suppliers is readily explained. Viewpoints of Ohio meat directors reveal 
some sharp contrasts between affiliate and chain judgments of these two 
classes of suppliers (Tables 7 and 8). All respondents agreed that re- 
gional packers offered distinct advantages as suppliers. More than half the 
respondents said that they found no distinct advantage in having national 
packers as suppliers, Although large chains were more reserved in this lat- 
ter judgment, they also supported the view that there were shortcomings 

in national packer performance.’? Most of these criticisms related to 


” This is an especially provocative problem. Lacking warehouses, affiliates require 
store-door delivery service. The supplier’s truck driver frequently doubles as a sales- 
man when he makes deliveries. Moreover, the store operator, although voluntarily 
associated with the wholesaler, frequently associates his welfare closely with his 
store and his own SEN ability, and solicits sales calls in defiance of affiliate 
policy. Sellers to individual stores include suppliers that have no contact with the 
wholesaler and that even may wish to avoid such contact. 

" Chains strive for complete meat programs, standardized and impersonal, but com- 
plain when suppliers gë similar behavior and seek similar objectives. A recent 
Ohio SCH showed that meat packers share similar uncomplimentary attitudes toward 
chains [5]. 


Table 5. Percentage distribution of significant factors in selecting a 
supplier, by type of retail organization, Ohio, 1964-65 





8 Affiliated Large All All retail 
Factors groups chains | chains firms 
Wee eg E aiden EEN 
Dependable service . 37.8 14.2 17.9 27.0 
Lower price 16.6 16.6 10.2 13.1 
Meat program 12.1 11.9 19.2 15.9. 
Uniform quality 22.7 30.9 19,2 20.8 
Reliability, integrity 3.0 26.4 17.9 11.1 
Packer cooperation 6.0 0.0 1.2 - 3.4 
Advertising, promotion 1.8 0.0 0.0 ' 0.6 
Community image 0.0 0.0 11.5 6.2 
Personal contact 0.0 0.0 2.9 1.9 
Total 100.0 100.0 100.0 100.0 


a Retail meat directors were requested to list, in order of importance, three factors 
that they considered when they selected a supplier for a particular product. No sug- 
gestions were given to them by the interviewer. The factors were weighted 3 for the 
first factor mentioned, 2 for the second, and 1 for the third for the purpose of computing 
this distribution. . 
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Table 6. Percentage distribution of factors significant in causing dis- 
missal of a supplier, by type of retail organization, Ohio, 











1964-65 
Factors Affiliated Large All All retail 
groups chains chains firms 
bie, Deg E ebe EEN a EEN e AN 
Inconsistent and/or poor 
quality 12.5 31.2 33.3 23.5 
Unreliable delivery : . 37.5 31.2 29.6 33.3 
Failure to carry out 
commitment ; 16.6 18.7 14.8 15.6 
Direct selling to stores 12.5 0.0 0.0 5.8 
Misrepresentation 4.1 6.2 3.7 4.0 
Poor claim service 4.1 0.0 0.0 2.0 
Failure to develop specials 4.1 6.2 11.2 7.8 
Overcharging 4.1 0.0 3.7 4.0 
Consistent higher pricing 4.5 0.0 0.0 2.0 
No consumer demand 0.0 6.5 3.7 2.0 


ki 
o 
© 
© 


Total 100.0 100.0 100.0 





Table 7. Percentage distribution of responses on advantages and dis- 
advantages of national packers as suppliers, by type of retail 
organization, Ohio, 1964-65 








4 Affiliated Large All Al retail 
Answer groups chains | chains | firms 
SRY EE E POTCONE EE 
Disadvantages, total 54.5 42.8 53.8 54.1 
Disadvantages, specific 
Ineffective advertising 14.2 0.0 0.0 6.6 
Poor distribution systems 43.2 20.0 37.5 40.0 
Weak sales force 14.2 0.0 0.0 6.6 
Inconsistent and/or poor 
quality 14.2 20.0 12.5 13.0 
Ne local image 14.2 0.0 12.5 13.0 
Price too high 0.0 20.0 12.5 6.6 
Too impersonal 0.0 40.0 25.0 14.2 
Total 100.0 100.0 100.0 100.0 
Advantages, total 45.5 57.2 46.2 45.9 


Advantages, specific 





Universal 66.6 14.2 30.0 43.7 
Wide consumer acceptanc2 33.4 14.2 10.0 18.7 
Complete meat program 0.0 43.2 30.0 18.7 
National advertising 0.0 14.2 10.0 6.2 
Availability of product 0.0 14.2 10.0 6.2 
Personal contacts 0.0 0.0 10.0 6.5 

Total - 100.0 100.0 100.0 100.0 
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Table & Percentage distribution of responses on advantages and dis- 
advantages of regional packers as suppliers, by type of re- 
tail organization, Ohio, 1964-65 














GEN l Affiliated | Large All All retail 
groups chains chains firms 
neno E GE Gercen?,,, 0.0... eee eee 
Disadvartages, total 0.0 0.0 0.0 0.0 
Advantages, total 100.0 100.0 100.0 100.0 
Advantages, specific 
Higher, more consistent 
quality - 24.0 9.0 7.6 14.0 
Faster and better 
distribution 28.0 27.0 28.2 28.1 
Local image 16.0 18.0 23.0 20.3 
Price 4.0 4.5 10.2 7.8 
More effective advertising ; 
and promotion ` 28.0 22.7 20.4 23.4 
Maintein minimum retail 
prices 0.0 4.5 2.5 1.5 
Personal control 0.0 4.5 2.5 1.5 
No volame requirements 0.0 9.8 5.6 3.4 
Total 100.0 100.0 100.0 ` 100.0 








weaknesses in national distribution and advertising systems—weaknesses 
which stem from the centralization and standardization that coordination 
at this level requires, but which result in inflexibility at local levels. The 
inflexibility creates problems in terms of local advertising impact, product 
quality variations, poor delivery timing, sales forces unfamiliar with local 
demand patterns, difficulties in rectifying errors, and impersonal attitudes 
toward retailers’ problems in these respects. To a noticeable degree, how- 
ever, large chains mentioned these problems proportionately less often 
than did affiliates and small chains. 

But the advantages of these same characteristics of national packers 
frequently outweighed the disadvantages. For example, affiliates were 
quite responsive to the consumer acceptance enjoyed by nationally known 
brands, ‘which, in turn, facilitated meat program control with member re- 
tailers and contributed cohesiveness to the orgenization. Chains, particu- 
larly large chains, stressed cost and volume requirements and commended 
national packers for their capacity to respond to these needs. The advan- 
tages of regional packers as suppliers were related closely to their local 
flexibility and thus to their capacity to perform well those tasks which na- 
tional packers were unable or unwilling to perform with equal finesse. 

The activities and interests of most small chains and many affiliates are 
confined to relatively small geographic areas, part of a state, perhaps, or 
one metropolitan area. Their requirements are compatible with the inter- 
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ests of regional and lozal packers; as a result, many small chains and af- 
filiates purchase primarily from regional and local packers but turn to na- 
tional packers for supplementary advar-tages such as national brande "3 
Similar compatibility causes large chains and national packers to regard 
local inflexibility generally as a fact of De and to establish trade channels 
which function well in meeting massive volume requirements of both par- 
ties, But large chains turn readily to sma_ler packers for added advantages 
such as service flexibility and locally established brand names. In each 
case, the buyer-seller relationship emerZes as a marriage of functionally 
compatible partners jo-ned in a union of mutual requirements. These rela- 
tionships were apparent in supply channels used by Ohio retailers, al- 
thcugh regional and local suppliers provided more than half the volume 
of most products to both chains and affiliates. i 


Net Effect 


The impact of meat programs on operational efficiency, wholesaling 
methods, and trade channels is affected by the control exercised over the 
program." Centralized procurement and standardized prices facilitate 
this control. But the degree to which purchases may be centralized and 
the rigidity with which formula prices can be enforced are related to or- 
ganizational structure, firm size, and physical facilities. The effect of these 
factors is illustrated by direct comparison of selected features of large 
chain and affiliated operations (Table 9). 

Large chains made 2xtensive use cf central warehouses, which, for rea- 
sons which have beer. outlined, affliated groups found more difficult to 
justify. Moreover, large chains adhered more closely to formula prices 
than did affiliates and enforced their prize standards more rigidly. 

Formula pricing requires detailed prcduct specification. Quality, quan- 
tity, and price specifizations are conducive to purchase by description, 
which is commonly associated with imp-oved operational efficiency in the 
performance of exchange functions. Large chains generally purchased a 
higher percentage of supplies by description than did affiliates, particu- 
larly in beef purchases, which represented about 40 percent of retail meat 
sales for both types af operation. Self-service and large volume have al- 
ready established chain store policies for product specification and pur- 
chase by description. Strict application cf formula prices and related stan- 


= Many small chains aad affiliates do not wish to impair the bargaining power that 
fortuitous circumstances ‘such as those described in footnote 10) have given them; 
therefore they avoid beccming too dependent >n a powerful supplier. 

* The argument is not intended to encompass strategies affecting pricing efficiency, 
wich were not investigated. 
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Table 9. Selected characteristics of affiliated and large chain retailers, 
selected meat products, Ohio, 1964-65 


Product class 














Characteristic 
Carras poe Broilers; Veal Lamb Smoked 
TEE percent ..... siriene Aaaa 
Total deliveries to 
warehouse 
Affiliate 0.0 0.0 9.7 1.8 4.6 
Large chains 56.2 31.8 A4. E 58.0 44,7 
Firms with rigid formula 
applications 
Affiliate 54.58 54.5 45.5 18.2 18.2 bi 
Large chains 100.0" | 100.0 85.7 42.9 57.1 S 
Volume purchased by 
description 
Affiliate 29.5 e 99.1 27.7 54.1 a 
Large chains 61.5 e 77.2 70.0 72.9 $ 
Volume supplied to affiliates 
by f 
National packers 4.2 8.04 7.6 17.5 41.6 4.9 
Regional packers 72.3 86.54 45.8 38.1 41.6 93.9 
Local packers and 
wholesalers 23.5 5.54 46.6 44.4 5.5 1.2 
Volume suplied to large 
chains by 
National packers 40.8 14.03 22.9 10.9 44.2 28.4 
Regional packers 59.0 80.5% 37.8 68.3 55.8 71.6 
Local packers and 
wholesalers 0.2 4.54 | 39.3 20.8 0.0 0.0 
ENEE mumber.... 6... ees 
_ Average number of suppliers 
Affiliate 4.3 4.2 3.7 2.0 2.3 8.6 
Large chains 5.79 3.4 2.5 1.8 2.2 5.0 
Moda! days per week orders 
given to suppliers 
Affiliates 58 Ee 5 2 3 2 
Large chains 14 1a 2 2 2.5 1 




















2 All beef. 

b All smoked pork. 

° No data available. 

4 Loins only. 
dards, together with central receiving facilities as an aid to enforcement, 
assists this established chain policy. 

The meat volume of large chains typically exceeded that of affiliated 
groups, yet the average number of suppliers servicing chains was gener- 
‘ally lower than the number supplying affiliates. Part of this difference can 
be explained by large volume and more complete product lines typical of 
national packers, through which large chains purchase most of their sup- 
plies. But part of it must be associated with the orderliness of procurement 
practices which is a principal outcome expected of an effective meat pro- 
gram. A measure of orderliness is the frequency with which purchase 
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orders are submitted to suppliers. Afiliates typically placed daily orders 
for major supplies such as beef, broilers, and fresh pork; large chains sub- 
mitted orders once or twice a week. Affiliates placed orders with national 
packers for only a small percentage of total needs; large chains made fre- 
quent purchases from national packers but did not purchase from them a 
majority of their requirements for any product except canned hams. Nev- 
ertheless, the tendency for affiliates o seek the services of smaller sup- 
pliers contrasted with the tendency cf large chains to minimize contacts 
with small-volume suppliers. 


Some Broader Implications 


Meat programs do rot generate market power; they articulate the de- 
mands of a power that already exists. They are not a basis for internal 
control; they are created by controls already at hand. They do not create 
a basis for organized activity; they arrange the activities that already 
have an organizational framework. 

Much of the enthusiasm about meat programs and much of the ur- 
gency that accompanies their development among small chains and affili- 
ates rests on mistaken expectations that are not likely to be realized. Meat 
programs will not help to control member retailers as much as control of 
member retailers would help programs. A program may not make up for 
the lack of a warehouse as much as a warehouse might make up for the 
lack of a program. 

But when viewed in the proper context, as a systems-approach to activi- 
ties that already can be controlled, meat programs hold attractive possi- 
bilities for retailers. So attractive ar2 the possibilities that incentives to 
achieve the prerequisite control elements probably will be a contributing 
factor to the growth and merger rate among small chains, to increased de- 
velopment by affiliated wholesalers of “company stores,” which the whole- 
saler owns but services along with those of member retailers, and to in- 
creased levels of commitment imposed upon affiliate membership. Present 
meat programs among small chains and affiliates, even lacking sufficient 
control, or failing to represent significant power, undoutedly aid the orga- 
nizations they serve by bringing a relative degree of order to a compara- 
tive condition of chaos. But the full benefits of programs in the long run 
are likely to accrue to organizations with the internal structure to control 
them and with sufficient market power to benefit from having it expressed 
through a program which can be enforced. 

The gradual shift in market power, over the past half-century, from 
meat’ packers to retailers has brought a growing respect for market-ori- 
ented production planning to the Hvestock—meat industry. Consumer- 
minded retailers with skill to specify and power to enforce their demands 
have been factors in the emergence o- a functional marketing system from 
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a less responsive product distribution network.’® Yet the coordination of 
demand and supply response remains a clumsy process. The growth of 
meat programs suggests emphatically that remaining inefficiencies are 
under systematic attack. The implications of total meat program develop- 
ment lie not so much in the power that programs would represent as in 
the keen edge of purposefulness they would give to power that is already 
acknowledged. , 

An articulate expression of required product characteristics, together 
with an enforceable set of rewards and punishments which can be ap- 
plied with discriminating precision, enormously improves. the sensitivity 
and agility of supply response.: The process of change, proceeding at an 
evolutionary pace, is greatly speeded up. 

Retailer-defined product standards, together with private labels, make 
product differentiation increasingly difficult for meat packers. Their prod- 
uct is reduced closer to an undifferentiated commodity status, and the 
basis for negotiating a differential price is undermined while the pros- 
pects for accepting a very competitive price grow larger. Pure profit op- 
portunities in packer selling markets are reduced. Other profit opportuni- 
ties are sought in selling markets, such as the development of nonmeat 
product lines that are more easily differentiated and the search for less 
knowledgeable or less powerful buyers in less organized markets. 

But much, and perhaps most, of the concern for profit in the meat pack- 
ing industry is focused on cost controls and operational efficiency rather 
than on the less promising area of product pricing. Costs in the meat 
packing industry have risen steadily, and the cost of livestock and other 
raw materials constitutes approximately 75 percent of total costs [1, inside 
front cover]. Effective buying of livestock is critically important, but the 
job is not well done, and the barriers to getting the job done well are for- 
midable. 

Market-oriented planning is only primitively developed at the farmer- 
livestock market level. Consumer tastes, buyer requirements, and mar- 
ket demands are accorded much less consideration in decision making 
than are production requirements or sale methods. Markets, including 
those that are not farmer-owned, tend to regard themselves as guardians 
of producer interests. Their loyalties thus lie with their suppliers more 
than with their buyers, and their function in the marketing process is 
viewed principally as a distributive role. Well insulated by an agrarian 
institutional framework which extols the sovereignty of production, pro- 





* Documentation of this shift and exploration of its effects are available in agri- 
cultural marketing literature. Much of this material has been integrated and inter- 
preted by Williams and Stout [7]. 

“The term “enforceable” implies that sufficient power is available to overcome re- 
sisting power and reciprocal pressure that may be encountered. 
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ducers and market operators receive with alarm and resentment the news 
of powerful market demands that is brought to them by plaintive but de- 
termined packer buyers. Moreover, product specifications received by 
producers frequently ere inconsistent with firmly entrenched notions of 
ideal type in livestock"; and retailer actions, attitudes, and beliefs seem 
overbearing and badly in need of correction. Finally, it is honored custom 
that livestock be fattened as a supplementary enterprise on Corn Belt 
farms, delivered in small lots to markets, and paid for immediately in 
live-weight prices. 

The numerical majcrity, or perhaps merely the vocal element, in this. 
institutional structure is inclined to resist the growing demands for mar- 
ket-responsive production plannning. But the pressure is relentlessly ap- 
plied and it is doubtful that unyielding methods can survive as profitable 
endeavors. Perhaps the vanguards of change already apparent in livestock 
preduction and marketing can be viewed as reliable heralds of central 
tendencies for the future. These include the rapid growth of commercial 
feedlots (sharply profit-motivated operations that are not supplementary 
enterprises and not dependent on Corn Belt agriculture), direct market- 
ing from feedlot to packing plants, integrated or contracted production, 
and the use of carcass rather than live prices as a more accurate basis for 
title transfer. These developments are interrelated and collectively repre- 
sent an awareness of market demands, an acknowledgment of new levels 
of operational and pricing efficiency thus imposed, and an effort to cir- 
cumvent barriers to attainment encountered in an institutionalized pro- 
duction and marketing sector that is adjusting too slowly.3* 


"For example, the new cutability grades for beef constitute a meaningful new 
basis for specification buying by assigning value to the percentage of retail-salable 
meat that can be cut from a beef carcass. Even at differential live prices associated 
with quality attributes like Choice and Prime, the cutabilty grades demonstrate that a 
low Choice steer, by quality standards, may frequently possess carcass characteristics 
that relate to high cutability and to retail value exceeding that of an equal carcass- 
weight Prime steer from the county fair circuit. This knowledge encourages astute 
packers to buy direct from feedlots, where they can sort catile and choose animals 
with a degree of selectivity that is discouraged. at many livestock markets. 

"2 Public service and regulatory programs which foster a healthy competitive en- 
vironment also are challenged to adjust ky these new developments. Farmer sellers 
confronting the bargaining dexterity of professional buyers in direct-to-packer sales 
of livestock lack many af the protections found in established marketing channels. 
For example, wholesale prices are readily available te and widely understood by 
buyers in proportions not matched on the selling side. The use of carcass weight 
and grade as a basis for title transfer offers advantages to both buyers and sellers 
but little assurance that the advantages will be equitably shared. Terms of trade 
Nee in formal contracts use parameters that neither side can deal with knowledge- 
ably. 
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Cost and Price Effects of Concentration 
Restrictions in the Plant Location Problem* 


B. V7. Bosst and M. V. V/AANANEN 


Restrictions which prəvent monopolizstion of spatial markets are imposed 

on the plant location problem for agricultural processing industries. The 

antitrust laws are assumed to be the source of these restrictions. Restricted 

and unrestricted solutions for an example problem and for the fluid milk 

processing industry in the state of Washington are compared. The restraints 

are shown to alter spatial organizations in such a way as to increase industry 

costs, but they also reduce the latitude for spatial price discrimination which 

may exist in unrestricted organizations. 

HE least-cost location of agricultural processing facilities within 
some specified geographic area ras been the subject of a number of 

recent studies. Some cf these studies have dealt with the assembly and 
processing of individual commodities or groups of commodities from a 
producing region [11, 14, 15]; others have considered distribution as well 
[5, 7]. At least one study has concerned itse_f with the location of a mul- 
tiplant firm [13]. Their objective has been to determine the number, size, 
anc location of processing plants needed to minimize combined process- 
ing and transportation costs, given mformazion about the relevant cost 
functions and the gecgraphic distribution of production and, in some 
cases, consumption. Ar assumption common to all these studies is that no 
institutional or structural restraints aifect the degree af concentration at- 
tained by the processirg industries in their prescribed area markets: costs 
alone affect the degree of concentration attained. The purpose of this arti- 
cle is to examine the effects on costs and potential prices when external 
limits on concentratior. are imposed on the location problem. Restricted 
and unrestricted solutions for example location problems will be com- 
pared to demonstrate these effects. 


The Hestricted Plant Location Model 


The objective of the plant location model, as commonly stated, is to 
minimize the combined costs of the assembly and processing of raw prod- 
uct and the distribution of final product within area markets having fixed 
quantities of production and consumption fer unit of time. The mathe- 
matical configuration of the problem for a single product is as follows: 


(1) Z=) D CXu t DD Ké 
D j i k 


I 





2 Washington Agr. Exp. Sta. Scientific Paper 3071. Research for this article was 
conducted as a contributirg project to WM-46. 








B. W. Bossr is assistamt professor of agricultural economics at the University of 
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subject to the constraints 


(2) x Xy = i 
(3) 2 Xi = Dy 
GI ME 
(5) CEA 
where 


S; is the output of raw product in producing area i, 

Dx is the consumption of final product in consuming area k, - 

Ci; and Cy, are, respectively, the unit costs of assembly and processing 
of raw product from area i in plant j and distribution of final product to 
area k, and 

Xi; and Xj, are the quantities assembled, processed, and distributed 
from area i through plant 7 to area k. 

This model is clearly unrestricted from a structural standpoint. Nothing 
in the model except costs influences the ultimate spatial organization and 
the allocation of the spatial markets among plants. All potential plants are 
treated as though members of a single firm or, alternatively, all firms in 
the industry are assumed to coordinate their plant location and scale deci- 
sions in order to minimize industry costs. A monopolistic solution is ob- 
vious in the first alternative, where one firm makes the location decisions. 
Spatial monopoly may also be implied by the second alternative. The cost 
minimization criterion may require firms to partition the total area market 
among themselves, establishing firms as spatial monopolists in one or 
more of the individual area markets. In either case, opportunities for spa- 
tial price discrimination may result from the spatial organization deter- 
mined by this model. 

The structural implications of the model are changed considerably by 
the addition of a restriction on spatial monopoly. This restriction can be 
stated as follows: 


(6) ARS Ar < Dy. 


Constraint (6) specifies that the quantity of final product distributed to 
area k by plant j cannot exceed the quantity A+, which is less than Dy-t 
Concentration in the spatial organization of distribution will be reduced, 
since residual requirements in the area markets must be supplied by some 
other plant belonging to some other firm. The objective of this restricted 





*It is clear that a similar constraint could be imposed on assembly. However, only 
restrictions on distribution will be considered here. 
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model remains to determine the spatial organization which minimizes 
industry costs consistent with the additional constraint. 

Upon what basis could such restrictions logically be imposed? To 
answer this question, consider the situation of an agricultural processing 
industry which is prog-essing towards a concentrated spatial organization. 
Firms and processing plants are being eliminated through outright closure 
or through merger and consolidation. Markets shares held by the surviv- 
ing firms in individuel area markets increase as industry concentration 
continues, This process can be thwarted if, at some point, the antitrust 
laws are invoked to erjoin mergers, order divestitures, or otherwise act to 
preserve a competitive environment in the industry by halting the growth 
of concentration. Therefore, the restrictions can be viewed as institu- 
tional in nature, imposed on the industry through the mechanism of the 
antitrust Jaws.$ 

Constraint (6) could take the form of either a proportional restriction 
or an absolute restriction on the quantity distributed by processors, A 
combination of the two might also be imposed. Both forms have some 
basis in current antitrast enforcement. Market shares within specific geo- 
graphic areas have bzen important criteria in merger cases prosecuted 
under Section 7 of the Clayton Act [10, pp. 264-267]. Though not tied to 
specific geographic areas,.an absolute criterion for mergers in the dairy 
industry, expressed in terms of annual sales volume, was pronounced in 
the Beatrice Foods case [4]. 


Cost and Price Effects of the Restrictions 


In order to alter the competitive environment in a given location prob- 
lem, the constraints placed on distribution activities must change the spa- 
tial organization, compared to the unrestricted organization, in such a 
way as to reduce the -atitude for spatial price discrimination. At the same 
time, deviations from the physically optimum organization must be ex- 
pected to increase irdustry costs. These effects on costs and potential 
prices can be illustrated by comparing solutions under restricted and un- 
restricted models for a simple three-area, thzee-plant location problem. In 
both models, it is assumed initially that each plant represents an indepen- 
dent firm. 


* The lists of cases d2veloped by the Nationa. Commission on Food Marketing 
show that antitrust agenc-es have been active in agricultural processing industries [12]. 
Some of these cases, especially in dairy processing, have been concerned directly with 
concentration in spatial markets. 

*The provisions of tke antitrust laws which are of particular concern here are 
(a) Section 2 of the Sherman Act, which prohibits attempts to monopolize interstate 
trade, (b) Section 7 of the Clayton Act, which prohibits mergers which may sub- 
stantially lessen competitcon, and (o) Section 5 of the Federal Trade Commission Act, 
which deals with unfair methods of competition. 


PLANT LOCATION Prosiem / 679 


Unrestricted model 


Section I of Table 1 shows the transshipment problem formulation of 
the unrestricted location model for the example problem. It conforms to 
the short-run plant location problem formulation suggested by Hurt and 
Tramel [6]. Submatrix A of this section of Table 1 shows unit costs for 
the assembly and processing of raw product; available supplies and pro- 
cessing capacities are given by the appropriate row and column totals. 
The diagonal elements of submatrix C allow for disposal of excess pro- 
cessing capacity at zero cost. Submatrix D shows unit distribution costs, 
with capacities and requirements given in the adjoining row and column 
totals. The prohibitively high unit costs in submatrix B and the nondiag- 
onal elements of submatrix C force the commodity to flow through the 
appropriate marketing stages. All costs are net of production costs, which 
are assumed to be equal in all supply areas. 

Section II of Table 1 shows the least-cost solution under the unre- 
stricted model. Costs are minimized at 622 units. In this solution, plant 1 
assembles and processes 20 units of product, meeting all requirements in 
market area 1. Plant 3 assembles and processes 40 units of product to 
meet all requirements in market areas 2 and 3. The quantities shown in 
parentheses in submatrix D of the solution are the delivered costs for each 
plant to each area. Prices must equal or exceed these delivered costs be- 
fore plants can process and distribute to an area without loss. 

The pricing implications of this solution depend not on costs alone, but 
also upon the number of firms represented, barriers to entry, and the elas- 
ticity of demand. Barriers to entry by new firms are assumed to be sub- 
stantial. Demand has been assumed to be perfectly inelastic, although op- 
portunities for spatial price discrimination have been demonstrated even 
where demand is elastic [9, pp. 147-153]. Under these assumptions, only 
the threat of entry into each other’s markets by existing firms limits the 
latitude for spatial price discrimination implied by the model. Therefore, 
this latitude is limited only if two or more firms are represented in the 
solution. 

Although three firms were assumed to be present initially, long-run sta- 
bility will be achieved with only two firms. Inspection of the delivered 
costs shows that if it were not for the threat of re-entry by plant 2, plant 3 
could increase prices in market areas 2 and 3 to 19 and 20 units respec- 
tively before plant 1 could enter these markets without loss. However, 
plant 2 could resume operations with a price of 15 in area 2 or a price of 
18 in area 3. Therefore, plant 3 would find it advantageous either to adopt 
a pricing policy which would force plant 2 from the industry in the long 
run or, more realistically, to seek to eliminate it by merger or purchase. 
Once plant 2 is eliminated, plant 3 could raise prices in its markets up to 
the levels of plant Ys alternative delivered costs. Plant 1 could do likewise 
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in its merket. If we assume nc collusion between the two surviving firms, 
the upper bounds of the latitude for spatial price discrimination would be 
represented by prices of 18, 19, and 20 units respectively in the three 
markets.* 


Restricted model 


A concentration restriction is now added to the model. Processing firms 
are prohibited from supplying more than 70 percent of total requirements 
in each bf the three market areas. Formally, this market share constraint 
is 
(7) X < 0.7D: 
for each firm in each market. ; 

Section I of Table 2 shows the transshipment problem formulation of 
the restricted location model. Costs, supplies, and requirements remain the 
same as before. Submatrices A, B, and C are also the same. Submatrix D, 
however, is quite different from the conventional formulation shown in 
Table 1. In addition to the usual limitations imposed by row and column 
totals, activity levels in this submatrix are restricted internally by upper 
bounds which express the market share constraint in terms of maximum 
distribution quantities. These upper bounds specify that no one plant can 
distribut2 more than 14 units of final product in market area 1, 7 units in 
area 2, and 21 units in area 3. Transshipment models containing variables 
with upper bounds are known as capacitated transshipment problems. 
Dantzig has provided a simplex solution procedure for this class of prob- 
lem [3, ap. 368-380]. This procedure has been used to obtain the solu- 
tion shown in Section II of Table 2. 

The number and size distribution of processing plants is altered by the 
impositicn of the market share constraint on the example problem. All 
three plents operate in the restricted solution, and assembly, processing, 
and distribution activities are changed accordingly. The model allocates 
the maximum permissible market share in each market area to the plants 
having the lowest delivered costs. Residual shares are allocated to the 
plant having the next lowest delivered costs. The restricted solution is 
clearly less efficient from a physical standpoint than the unrestricted solu- 
tion. Costs are minimized at 718 units, 96 units more than in the unre- 
stricted solution." 


“In game theory terminology, these prices represent a noncooperative equilibrium 
point for the duopolistic organization. At lower prices, the maxmin strategy for each 
plant is to increase prices in its own markets and avoid penetration into its rival’s 
markets, At higher prices, the maxmin strategy for both firms is to reduce prices and 
seek to enter each other’s markets. 

The cost differential measured here is at a minimum since firms are assumed to 
act in such a way as to minimize industry costs. If this assumption is relaxed, the cost 
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The letitude for spatial price discrimination is much reduced in the re- 
stricted solution, since every plant faces a present rival in each of its area 
markets. Any increase in price in an area on the part of one plant, unless 
followed by its rival, would lead to a loss of sales and revenue to the rival 
plant. The higher-cost plant distributing to an area could seek to increase 
its market share by price reductions but could not pursue this policy be- 
yond the level of its own delivered costs without incurring losses. The 
prohibition against extending its market share beyond the constraint level 
deters the lower-cost plant from reducing prices below the level of its ri- 
val’s delivered costs. Therefore, if we assume no collusive arrangements 
such as price leadership, prices in the restricted solution would tend to be 
stable at the level of the residual distributors’ delivered costs. These 
prices would be 18 units in market area 1, 15 units in area 2, and 18 units 
in area 3. Thus, while industry costs are higher in the restricted solution, 
implied prices are equal to or less than the prices implied by the unre- 
stricted solution. 

The structural effect of the concentration restraint is further illustrated 
by considering the effect of mergers on the solution shown in Table 2. 
Since feasible solutions to the restricted location problem require at least 
two firms in the industry, a merger of all three firms clearly would be op- 
posed by the antitrust agency regulating the industry. On the other hand, 
feasible solutions could be found if two of the firms merged. One such 
combination, between plants 1 and 2, would leave the solution of Table 2 
unchanged. This case resembles the situation where a firm (plant 1) ex- 
tends itself into new geographic markets by acquiring a firm (plant 2) 
already present in those markets. Other possible mergers, between plants 
1 and 3 or between plants 2 and 3, would require changes in the solution 
which would increase both costs and prices. Whether or not the antitrust 
agency regulating the industry would oppose any of these possible merg- 
ers would depend on policy considerations beyond those embodied in 
the concentration restraint. 


An Empirical Application 
Restricted and unrestricted plant location models were applied to de- 
termine potential organizations of the fluid milk processing industry in the 
state of Washington [1]. A closed model of the state’s fluid milk industry 
was assimed, with each of the state’s 39 counties treated as a relevant 





differential will become larger, relative to the unrestricted solution, as firms deviate 
from the locations and outputs shown in the restricted solution. Industry cost minimi- 
zation is a crucial assumption to the determinacy of costs in both restricted and un- 
restricted >lant location models. l 

° The Beatrice Foods case is a recent example of antitrust opposition to this type 
of merger [4]. 
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production and consumption area. Assembly and distribution cost func- 
tions were linear with respect to volume, but economies of scale were 
present in the processing cost functicn. The processing cost function used 
was similar to those used by Cobia and Babb [2]. Diary manufacturing 
was assumed to be supplementary to fluid utilization; all milk not assem- 
bled for fluid use was assumed to be available for manufacturing pur- 
poses. 

A combination of proportional and absolute restraints on distribution 
activities was imposed in the restricted model. This combined restraint 
was 
(8) l X < 0.7Dr < 2,982, 
with quantities measured in hundredweights per day. The proportional 
restriction applied in all market areas. The absolute restriction applied 
only to metropolitan areas, forcing more plants to distribute in those mar- 
kets. It was imposed on the assumption that antitrust agencies would tend 
to take a more critical view of competitive conditions in metropolitan 
areas than in less poptlous ones. 

Since the restricted model may cell for more than one plant per area, 
the initial array of processing plants included all plants licensed to oper- 
ate in the state. This array allowed for multiples of plants in the denser 
production areas and the more populous consumption areas. Although 
several multiplant firms were included in this array, the geographic dis- 
‘persion of their plants seemed great 2nough not to impair the assumption 
of independent plants. 

A two-step computional procedure was used to accommodate the capac- 
itated distribution activities in the restricted model.’ Capacitated require- 
ments were allocated among plants in the first step, with residual require- 
ments carried as slack vectors.* Residual requirements were then allo- 
cated in the second step. The nonlinear processing cost function was han- 
dled by means of an iterative techrique similar to the method used by 
King and Logan [7]. Processing cos-s and capacities were adjusted after 
each iteration until, in the least-cost solution, capacities were consistent 
with quantities processed. The same procedure was followed to obtain the 
solution for the unrestricted model. 

The least-cost spatial organization under the unrestricted model in- 
cluded only two plants, as compare with seven plants in the restricted 
solution. Since total industry volums remained unchanged, plants were 
generally smaller in the restricted sclution, and total costs were approxi- 
mately $10,600 per dzy more than in the unrestricted solution. Although 


T An alternative method of reformulatinz capacitated transshipment models is sug- 
gested by Dantzig [3, p. 380]. 

3 Por an explanation of the use of slack vectors to accommodate inequality re- 
straints in transshipment models, see Leah and Martin [8]. 
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the latitude for spatial price discrimination was found to be reduced by 
the constraints, these gains were outweighed by the loss in efficiencies of 
scale in processing. Under the cost functions and concentration restric- 
tions assumed, price levels implied by the restricted solution were every- 
where greater than in the unrestricted solution. 


Concluding Remarks 


Minimization of costs in the organization of en agricultural processing 
industry within a spatial market does not necessarily imply that prices 
will also be minimized. Prices will be influenced not only by costs but also 
by the latitude for spatial price discrimination inherent in the organiza- 
tion. The introduction of restrictions on concentration into the location 
problem provides a means by which relative changes in industry costs and 
potential pricing patterns can be compared. The procedure would appear 
to be useful in examining questions of spatial competition in the context 
of a trade-off between physical efficiency and potential spatial price dis- 
crimination. 

The usefulness of both the restricted and the unrestricted plant location 
models as predictive devices would appear to be limited by their focus on 
costs. Both models assume that firms will make their location and output 
decisions in such a way as to minimize industry costs. Firms are much 
more likely to base these decisions on profit-maximizing criteria than on 
cost-minimizing ones. As these criteria deviate from one another, actual 
spatial organizations will differ from those predicted by the models, and 
the models will underestimate realized industry costs. 
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Effectiveness of Pricing in an Indian Wheat Market: 
A Case Study of Khanna, Punjab* 


Bas W. Cummincs, Jr. 


An important issue in food grain marketing in India concerns the effectiveness 
of competition, but there is little empirical research on which to evaluate the 
issue. This article analyzes pricing effectiveness in one private wholesale 
wheat market in north India by comparing average seasonal and spatial price 
differences with estimated storage and transport costs. The comparisons indi- 
cate that correspondence between average price movements and average 
cost differences was reasonably close. 


EPEATED criticisms of the private food grain trade in India have 

focused on two charges: (a) that middlemen create artificial pock- 

ets of scarcity and earn monopoly profits by selling their own food grains 

in these isolated markets, and (b) that “speculators” cause wide seasonal 

price fluctuations through “antisocial” storage operations. One popular so- 

lution for these alleged abuses is to nationalize at least the wholesale por- 
tion of the food grain trade. 

This article has two main purposes. The first is to present some addi- 
tional evidence which is relevant to the issues involved in the above 
charges. In spite of the importance of the charges, there are only a few 
empirical studies of the economics of current agricultural marketing in 
India.t The second is to demonstrate what can be learned from a micro 
study of the individual market.” Price analysis using secondary data has 
many pitfalls, and many of the necessary data are not available in the de- 
sired form. Much useful information is available from individual markets. 
Micro studies can lay the groundwork for future comprehensive research 
on a more aggregated level. 


Collection and Quality of Data 


Khanna, Punjab, is one of a limited number of markets which play the 
important role of procuring wheat from cultivators and distributing it to 
consumers in other areas of India where it is not locally available. As 
such, it is a key to the all-India distribution of wheat. 

Khanna is located in the heart of the wheat-producing region about 165 


* This study is based in part on my Ph.D. thesis [2]. I did 11 months of field re- 
search in India during 1963-64. Grants under the Fulbright~Hays Act, the University 
of Michigan, the Ford Foundation, and the University of Ilinois have supported my 
research. A revised version of part of the thesis was published in India m Several 
people criticized an earlier draft of the manuscript for this article. E W. Mellor, 
and the reviewers and editor of the AJAE have been particularly helpful with the 
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miles (by road) northwest of Delhi. It ranks as one of the largest arrivals 
markets (35,000 tons cf wheat in 1962-63). Over 90 percent of this wheat 
is shipped out to other markets. The major rail and road routes of the 
area pass through Kkanna. Market operations are regulated under the 
Punjab Agricultural Markets Act, market data are conscientiously re- 
corded, and officials ard traders were cooperative. 

Four categories of data were available in the market: (a) volumes of 
arrivals, (b) volumes of dispatches, (c) volumes of stocks, and (d) 
wholesale prices. 

Arrivals are synonymous with sales; the amount of wheat delivered, but 
unsold, is not recordec until it is sold. A Market Committee fee is assessed 
on arrivals, and penaltes can be levied for false reporting. 

Toal dispatches are amounts sent out of the market. However, these 
data reflect intentions rather than immediate actions. Independent data 
on specific number and destination of shipments are available for ship- 
ments by rail but not for shipments by road. 

Stocks are calculated as the differences between arrivals and dis- 
patches, accumulated sver the course of time. This series is available from 
August 1960 only. 

The wholesale price for each month is the modal price for the last Fri- 
day of that month. It is the price paid directly to the cultivator at open 
auction. Each transaction is noted. From these, high, low, and modal 
prices, each representmg transactions of acceptable quality, are recorded 
for two types of wheat. The daily spread between high and low prices 
averaged (unweighted by volume) Rs.1.71 per quintal for dara wheat 
and Rs.3.47 for fine wheat over the period of the study (+ approximately 
2 and 4 percent, respectively, of the modal price): The wheat is not 
graded by government standards. : 

There does not appear to be any systematic bias in volume of arrivals 
on Friday as compared with other days. However, there is considerable 
random variability in day-to-day and week-to-week price changes. For ex- 
ample, during the six years for which data were available, changes in 





final drafts. Only I am rasponsible for any mistakes in fact or interpretation in this 
version, however. - 

` On food grains, see Lele [8], who includes a chapter reviewing the relevant litera- 
ture on marketing in India. See also Lele’s Journat article [9] and Kahlon [6]. Two 
studies of marketing of “cash” crops are by Hirsch [3] and Kulkarni [7]. Also see 
Jasdanwalla [5] and Neale et al. [10]. 

* For example, I disag-ee with Neale’s conclusion that “attacks on the problem of 
seasonal variation in price and its significance should start not with market studies 
such as this one, but rather with analyses of national stocks, national distribution 
pattems, and costs of storage” [10, p. 151). 

*One quintal equals 220.46 lbs. One rupee (Re. 1) equals $0.133 and 100 naye 
paise (nP) equal one rupee. (At the time the study was undertaken, Re. 1 equalled 
$0.21). 
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modal prices from one Friday to the next exceeded Re.1.00 per quintal 
almost one-third of the time. This variability is greatest during the winter, 
when small arrivals and insect infestation reduce the quotable volumes to 
very small amounts. 

Prices in other markets are reported on the one type of wheat most 
commonly sold in that market. However, local growing conditions and 
representative qualities differ from market to market. This is particularly 
a problem during the off-season, when volumes of arrivals decrease, quo- 
tations are based on small volumes, and quality varies. For these reasons, 
price comparisons of wheat reporied to be of the same type (for example, 
dara) in different markets are not as straightforward as might at first ap- 
pear. 


Operation of the Market 


From 1957 to 1961 and from 1964 to the present (March 1967), gov- 
ernment food grain zones, restricting private interstate shipments of 
wheat, were in effect. This study focuses on operation during the unzoned 
periods (when more normal production conditions existed); data for 
zoned periods are occasionally introduced for purposes of contrast. 


Pattern of activity 


Approximately 40 to 50 percent of the wheat produced in the immedi- 
ate Khanna marketing area is eventually marketed. Almost all of this 
wheat is delivered directly to the wholesale market by cultivators them- 
selves [4]. Figure 1 gives four-week volumes of arrivals, dispatches, and 
stocks for the three-year period 1961-1964. 

Arrivals follow a seasonal pattern. Marketing of the new crop begins in 
late April and reaches a peak volume in May and June. By the end of 
June, 60 to 70 percent of eventual arrivals have heen marketed. The mon- 
soon causes a noticeable decrease in arrivals during July, August, and 
September. During October and November, the producer markets his 
summer (kharif) harvest and sows the next year’s wheat crop. Wheat ar- 
rivals are small during the remainder of the marketing year, although 
there is sometimes increased activity in March and early April, when the 
remainder of the old wheat is sold and storage is cleared to make room 
for the next harvest. 

Dispatches lag behind arrivals during the peak marketing period. Stocks 
accumulate up through July; from this peak, stocks are worked down. 
Rail dispatches indicate that shipments go from Khanna to practically 
every state in India. Stocks in the hands of traders from the previous year 
appear to be completely gone by the time the following harvest is mar- 
keted. 

The lowest seasonal wheat prices occur during the peak marketing 
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Figure 1. Volumes of arrivals, dispatches, and stocks of wheat by four- 
week periods in the Khanna market, 1961-62 through 1963-64 


Source: Market Committee, Khanna, Punjab 


months of May and June. Prices hold fairly steady through September 
and then rise through “anuary or February.‘ 


Decision-making process 


Since 80 to 90 percent of the quantity of wheat eventually marketed 
arrives during the first five months after harvest, the basic purchasing de- 
cisions for the whole year must be projected before or during this time, 
most especially by May or June. 

The resident trader's first preference is to purchase wheat on commis- 
sicn for nonresident buyers." The resident trader spends up to two months 
during the preharvest period soliciting purchase orders from markets in 
other states. As the season progresses, continuing written, verbal, and per- 


* Seasonal factors calculated by the methed of ratio to centered 12-month moving 
average for 1959-1964 were as follows (June = 100): April 102.7, May 100.8, July 
109.8, August 100.2, September 100.5, October 104.8, November 106.8, December 
107.0, January 112.2, February 111.9, and March 102.9, , 

* There are two plane of traders in the market. The resident trader is called pucca 
arhatya. Producers’ selling agents (kutcha arhatyas) are more numerous. ‘They auction 
and keep books for the producers but generally make only minor purchases, most often 
when the bic price is unsatisfactory to the producer. Their incomes come mainly 
from a commission on the price paid by the buyer. The commission is standard and is 
set by the Punjab government. Although they do perform an important communica- 
ticns and service functior with the producers and provide potential competition to the 
resident traders, the operations of producers’ selling agents (as such) are not con- 
sidered specifically in this article. 
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sonal communications connect Khanna with other markets and buyers. 
Orders are telegraphed or mailed to Khanna and are filled if they are 
competitive; if not, the bidder is advised to resubmit his order at a higher 
price. On the average, from 1959 to 1964, about 70 percent of the annual 
total of arrivals (excluding purchases by the government) appear to have 
been purchased directly on commission orders. 

The resident trader also purchases some wheat on his own account for 
three primary reasons: (a) To provide for local consumption in Khanna, 
an assured market of 5 to 10 percent of total arrivals. (b) To hold against 
future needs. He must anticipate certain periods (for example, the mon- 
soon) when commission orders will exceed arrivals. He may also store 
wheat on his own account to be sold later when the seasonal price rise 
yields a satisfactory margin. (c) To sell on consignment in Delhi or other 
nearby consuming centers. 

For the immediate postharvest period, the resident trader has reliable 
information both for his local market area and for the rest of India on (a) 
wheat production and (b) market arrivals during the current period. 
Commission orders have been canvassed by his preharvest solicitations 
and should coincide with his expectations over the next five months. 
Changes in the composition of demand, indicated by changes in destina- 
tion of shipment or by changes in identification of buyer, are usually 
offsetting, 

The resident trader is less certain of projecting the supply and demand 
conditions for the winter months. The full effect of the monsoon cannot 
be measured until August or September (at the end of the peak wheat 
marketing period). As a result, he begins to have reasonably reliable in- 
formation on summer (kharif) crop output only by September or Octo- 
ber. At this late date, he can only guess the pace and pattern of kharif 
crop marketings and the wheat production for the following year. The 
government releases of PL 480 wheat for public consumption are unpre- 
dictable. Other exogenous factors, such as imperfect market information 
(most often when stocks are low during the winter), transportation diffi- 
culties, or market speculation about government policy, exert occasional 
price influences. 

Finally, because of the insects and humidity in India, wheat is a perish- 
able commodity. Year-old wheat is not commercially competitive with the 
new crop. Traders’ stocks usually must be disposed of before the new har- 
vest appears—even if the seasonal price rise is not sufficient to cover 
costs. The trader’s ability to stock for the following year is influenced by 
his financial success (or lack thereof) in seasonal storage. 





° Information on carry-over stocks is scarce. Market Committee records indicate 
that traders’ stocks are completely depleted at the end of each marketing year. One 
is less certain that stocks held on farms are depleted; the risk of poor harvest pro- 
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Intermarket and intramarket competition provides a constant check on 
these operations. Both the producers and the ultimate buyers look for the 
best deal they can find. In order to bring these parties together, the eight 
to ten large resident traders compets among themselves and with the 90 
to 100 producers’ selling agents who make occasional purchases in the 
market when prices are attractive, s well as with traders in other mar- 
kets. The Khanna traders (particularly with regard to wheat) appear to 
be independent business units. They do not appear to be affiliated with 
other trading or grain-handling interasts, either in Khanna market or else- 
where. Entry into the business of resident trader is relatively easy, with 
skills of the trade providing more of a barrier than finance. Transportation 
shortages and intermarket communication difficulties pose occasional 
problems, but these are areas somewnat outside control of the traders. My 
inquiries and subsequent analysis uncovered no evidence of collusion to 
control wheat prices either within this market or with other markets. 


Influence of Market Operations on Pricing 


Profitability guides the distribution of the marketed supply to meet the 
demands of different markets at different times of the year. In a competi- 
tive market, traders will move wheat over space if the difference in prices 
between two markets equals or exceeds transportation costs (including a 
return for the distributor) and will move wheat over time if the expected 
difference in prices between harvest and the time when the wheat is to be 
consumed equals or exceeds storag2 costs. In this process, competitive 
movements tend to narrow the differences in spatial and temporal prices 
to a minimum economic profit margin. Presumably, at this margin, spatial 
price differences wou:d equal (or, on average, would not exceed) trans- 
part costs, and seasonal price differences from harvest would equal (or, 
on average, would no: exceed) storage costs. The analytical task is to de- 
termine whether, in fact, these conditions are satisfied. Therefore, the 
analysis of prices gives an indication of the effectiveness of the physical 
distribution. 


Relationship of Khanna prices to Delhi prices 


Figure 2 shows the monthly prices in Khanna and in Delhi, the latter a 
major consuming market and price leader in north India. A price pre- 
mium in Delhi can be turned into profit either by selling Khanna wheat 
on consignment in Delhi or by shifting purchases from Delhi to Khanna. 

The price in Delhi must be a minimum of Rs.4.00 per quintal above 
Khanna prices before it is profitable for the Khanna trader to sell wheat 





vides some incentive to carry over stocks. Observations of the wheat brought to 
market by producers during the final months of the marketing period suggest that 
there is substantial deterioration caused Ly insects as well as by humidity. 


Inpian WHEAT MARKET / 693 


Re. /QUINTAL 











1958-59 1959-60 1960-61 1961-62 1962-63 1963-64 


Figure 3. Delhi and Khanna monthly wholesale wheat prices, 1958-59 
through 1963-64 


on consignment in Delhi. Fixed charges, irrespective of the distance or 
destination, approximate Rs.2.00 per quintal.” If the wheat is stored, rent 
and additional labor charges plus waste must be calculated.’ The railway 
wagon rate to Delhi was Rs.1.19 per bag (95 kilos); the truck hauling 
rate was Rs.2.50 per bag. On occasion, market price differences open up 
rapidly. Trucks require smaller minimum loads and can deliver wheat at 
short notice directly to the market. For these reasons, most shipments for 
consignment sales are made by truck rather than by rail. 

The direct costs of diverting orders by importers from Delhi to Khanna 
were somewhat lower. The largest costs would be for communications 
and rail shipment to Delhi. Market fees and agents’ commissions would 
be about the same in each market, and labor and storage charges would, 
if anything, be lower in Khanna. Therefore, if the traders have good in- 
formation about the two markets, these extra costs need not cause prices 
to differ in the two markets more than Rs.1.50 to Rs.2.00 per quintal. 
However, except during the peak marketing period, a wagon-load takes 
several days to assemble, and therefore, in practice, the risk from chang- 


7 This includes 8 nP labor charges for filling and sewing bags, 20 nP labor charges 
for loading and unloading trucks, 75 nP commission to the producers’ selling agent, 
20 nP Market Committee fee, and 75 nP sales tax. 

*Rent is 4 nP per bag per month and the additional labor charges would total 
36 nP per bag. f 
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ing prices influences the importer to await larger price differences than 
Rs.1.50-2.00 before diverting orders. 

A comparison of monthly prices in Khanna and Delhi over the 
1958-1964 period shcws that price differences were consistently lower 
than transport costs. The average price difference during the six-year pe- 
ricd was Rs.0.88 per quintal Eighty-two percent (59 of 72) of the 
monthly prize differences were less than Rs.2.99 per quintal. The price 
differences exceeded Rs.4.00 only six times (each of these times, Delhi 
prices led those of Khanna in adjusting to a new level), 

An examination of weekly prices indicates that price differences were 
greater than transportation costs for short periods; wheat was probably 
moved from Khanna to Delhi during these periods. The large price differ- 
ences did not persist. 


Relationship of Khanna prices to other market prices 


Table 1 gives correlations between monthly wheat prices in Khanna, in 
Delhi, in five other Punjab markets, and in two U.P. markets. These corre- 
lations indicate the strength of the market interdependence more 
generally.’ 

First, with few exceptions, the price correlations (r) are above 0.90.1° 
Khanna prices were most closely associated with prices for those markets 
located nearest to Khanna," those quoting prices for the same type of 
wheat as Khanna (and competing directly for outside sales ),‘* and those 
buying wheat from Khanna.: 


? Some work was done at an early stage, using first differences and weekly prices. 
However, neither of these modifications appeared to add to this analysis, for the 
following reasons: (a) We wish to know whethee reported prices stay within trans- 
portation costs; they may move in an opposite direction due to local conditions as 
long as the price difference does not exceed this limit. (b) The monthly data were 
sensitive in evaluating this; for a large group of markets, r varied from 0.97 (between 
Chkandausi and Hapur, U.P.) to —0.08 Eeer Indore, M.P., and Bombay) for 
the unzoned period. (c) The price lead =rom one market (for example, from Delhi 
to Khanna) is more probably a couple of days rather than a week. (d) Weekly prices 
are published for only < limited number of markets; reliable daily prices must be 
collected directly from the market. 

X An r of 1.0 would indicate that fluctuations in prices in two markets were per- 
fectly correlated. In fac:, in an effectively C market, prices could be ex- 
pected to be correlated anly within limits set by the costs of transporting wheat from 
ono market to another. Therefore, an r of 0.90 indicates a high degree of inter- 
market relaticnship (that is, 80 percent of the variance in price in one market was 
associated with that in the other; the remainder of the variance stemmed from trans- 
portion and information as well as from data difficulties). 

2 Markets closest to Khanna are Ludhiana, Barnala, and Patiala. 

* All other Punjab markets quote dare (average) quality wheat, as do the U.P. 
markets (although Punjab dara is not strictly the same as U.P. dara), Correlations 
of Khanna dera wheat prices with other :narket prices were consistently higher than 
were those of Khanna jine wheat prices. A comprehensive analysis of prices in 27 
wholesale markets in seven states illustrates the observation more generally [1]. 

* Markets which buy wheat from Khanna are Hapur, Delhi, and Agra. 
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Second, the best transportation network (especially the rail connec- 
tions) radiates from Celhi. Consequently, markets which are located near 
Delhi and hence incuz lower transportation costs for delivering wheat to 
Delhi were found to have higher mazkez prices than those located farther 
frem Delhi.* The price differences emang these markets are consistently 
lower than the costs of transporting wheat from one market to the 
other. 

The role of private wheat flows in bringing about this spatial price in- 
tegration is demonstrated by examinaticn of the effects of the one signifi- 
cant change in market structure which interfered with these flows during 
the period. From 1957 to 1961, governm=2nt-imposed zones limited private 
movement of Khanna wheat to other markets in Punjab, Himachal Pra- 
desh, and Delhi; only government-procured wheat was shipped outside 
the zone (and in response to government directives rather than to price 
differences ). Table 2 illustrates the 2ffects of this policy on market inte- 
gration when it is compared with Table L. 

First, price correlations in the zoned period were high between Khanna 
and other Punjab and Delhi markets (which were in the same zone) but 
were lower between Khanna and ott-o:-zone markets (Hapur and Agra 
in U.P.) than in the urzoned period. 

Second, the restricted export demand for Punjab wheat suppressed av- 
erage prices in all Punjab markets (the Punjab being a wheat-surplus 
state). Because private shipments in UP. were restricted (and therefore 
supply was further limited in this wheat-deficit state) average prices in 
all U.P. markets were higher during the zoned period than during the un- 
zoned period. The difference of Rs.2.26 per quintal in average prices be- 
tween the low-priced ‘Khanna) marxet and the highest-priced alternative 
market (Patiala) during the unzoned period contrasts with a difference 
of Rs.11.24 between the new low-priced (Karnal) and high-priced 
(Hapur) markets when zones were in effect. The latter two markets are 
located only 120 miles apart. 

Third, within the Khanna market, the zoning had a predictable differ- 
ential price effect by quality of waeat. The primary demand for fine 
wheat (as compared to the dara type) lies outside the zone; when zones 
were imposed, the price of fine wheat in Khanna was lower in relation to 
dara wheat than in the unzoned period. 


" Several factors complicate the analysis: (a) Different qualities or varieties of 
wheat are common at diiferent markets. (b) There are only a few “best” routes for 
moving wheat, and these may not always go s-raight to Delhi. (c) Scattered through- 
out Punjab between exporting markets are several consuming markets, such as 
Ludhiana and Jullundur. which must import some of their needs from exporting 
merkets and hence interrupt the continuous fcws of wheat to Delhi. However, exami- 
nation of the prices for the markets given in Table 1 suggests a rather clear spatial 
pattern. 
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Relationship of seasonal prices to holding costs*® 


To permit comparison of actual prices with a “normal” seasonal price 
rise, a simple model of storage costs was calculated. Stocks are accumu- 
lated in May and June and the peak vo ume of stocks occurs annually in 
late June to mid-July. Shipments during December through March are 
supplied primarily from storage. Using the June price (June is the low- 
price month of the year and by then about 70 percent of eventual market- 
ings have arrived) as a base, we can express the “normal” seasonal price 
rise through the end of the season (by which time all old commercial 
wheat appears to be sold) as a function of the charges for rent, extra 
lator, bag loss, and deterioration. Data on storage costs for six- through 
nine-month holding periods and actual price increases for June to Decem- 
ber through March are given in Table 3 for each of the five years for 
which price and stock data were availakle. For purposes of this compari- 
son, interest is excluded. 

Using conservative cost figures, I found that the weighted average re- 
turn for holding wheat during the five-year period, adjusted to a yearly 
basis, was 13.86 percent. Since the interest rate for short-term loans to re- 
liable resident traders with collateral is approximately 9 percent per year, 
this leaves about 5 percent per year return for management, services, 
profit, and risk. 

There are three months of key interes: to the seasonal holder of wheat: 
(a) the low-priced month when he wil! purchase wheat, (b) the month 
when he will get his greatest profit from selling wheat, and (c) the last 
month in which he can sell his stored wheat without a loss. In the Khanna 
merket, the trader hes a high degree of certainty that the low-priced 
month will be May or June. Similarly, he has a fair degree of certainty 
that the high-priced month will be about February. However, there is lit- 
tle certainty that the szasonal price rise will always cover storage costs for 
any given storage period.*® 


‘The conventional seasonal price analysis is reviewed in Venkataramanan [11]. 
Analysis of Indian wheat prices is made especially difficult by three complications: 
(a) there is no formal futures market, (b) reliable informaticn on private storage is 
almost nonexistent, and (ec) the costs of uncertainty are especially great since there 
are not adequate stocks to cover emergencies—the threat of starvation is real and con- 
sumers react rapidly to shortage threats. 

1 The costs in Table 3 (plus interest at 9 percent yearly), added to an average 
June price of Rs.88.00 pər quintal, give a “normal” rise (June = 100) as follows: 
July 103.7, August 105.1, September 106.4, Oztober 107.8, November 109.1, Decem- 
ber 110.5, January 111.8, an February 113.2. Comparison of the seasonal factors re- 
perted in footnote 4 with a “normal” seasor price model shows that the average 
seasonal price rise is well below the model through September; however, it gradually 
approaches the norm from October through December; and actual seasonal prices are 
clase to the “normal” during January and February on the average. At least two 

walifications should be Sage in these compacisons: (oi the seasonal factors are in- 
enced by the period chosen. For the 1958-1364 period, seasonal factors rose as high 
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Table 3. Estimated realized net return to storage in the Khanna market, 
1959-1960 through 1963-1964 





Prices of wheat 












































Year Jun | December January | February | March 
ER Rs. per quintal. 0.0060 e eee 
1959-60 38.18 39.52 42.87 43.54 38.18 
1960-61 36.17 40.50 42.50 41.00 38.50 
1961-62 38.50 44.00 44.00 44.00 41.00 
1962-63 38.00 38.00 40.00 39.50 38.00 
1963-64 39.00 56.00 55.00 61.00 53.50 
Costs of holding wheat 
From June to 
Cost items 
December January February March 
ER Rs. per ouintal csu. 
Rente 0.24 0.28 0.32 0.36 
Extra labor? 0.32 0.32 0.32 0.32 
Bag loss° 0.40 0.40 0.40 0.40 
Deterioration? 1.33 1.52 1.71 1.90 
Total 2.29 2.52 2.75 2.98 
Changes in stocks 
Stocks at Changes during 
Year beginning of | ————— 
December December January February March 
EEN DE, EN EEN E 
1959-60 3,312 1,313 nc. 851 91 
1960-61 1,984 73 1,094 540 155 
1961-62 9,037 +o +e 8,271 1,402 
1962-63 27,832 5,620 9,704 6,702 5,529 
1963 -64 10,657 9,654 799 103 91 
16,670 11,597 16,467 7,268 
Net returns‘ 
Weighted 
Bile: ine months December January | February | March 
GE ls teense Sala eR weet ee DECHE ees isis kis BES 
13.86 39.4 4.4 | —12.0 





a 4 nP per month. 


b 32 nP for hauling to and from storage. 


° A0 nP. 


d 0.5 percent per month, beginning with 1 percent for July and going through 5 


percent for March. 


e Means that stocks increased slightly. 
f Price change minus holding costs, weighted by volume of stock change, adjusted 
to yearly rate by multiplying 6-manths holdings by 2, 7-months holdings by 1.71, etc., 
expressed as percentage of June price. 
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Net returns for holding periods in tie different years varied from a loss 
of almost 8 percent for nine months’ bolding in March 1960 and in March 
1963, to a positive return of almost DO percent for eight months’ holding 
in February 1964. With the single exception of December 1963, the 
months of large positive returns reflected small changes in stocks. In view 
of the fact that net returns did not consistently cover interest costs, the 
price risk involved in holding wheat appears to be substantial.” 


Concluding ‘Comments 


This study has shown that during uazoned periods, Khanna is competi- 
tively integrated into the larger Indic wheat market. Through examina- 
tion of the process by a micro study at the individual-market level, it is 
shown how the traders bring about spatial and temporal price integration 
and how far the market information may be relied on to analyze the un- 
derlying economic behavior. 

The Khanna trader is out to make profits. However, it appears that 
Khanna prices are stror.gly influenced by other markets; local supply and 
demand factors as indicated by the monthly volumes of arrivals, dis- 
patches, and the level of stocks abpear to have little independent 
influence.** Although Khanna traders may be able to profit from seasonal 
price changes if they guess correctly, these traders do not appear to be 
able independently to influence seascnal prices. Nor do they appear to 
have been more than moderately successful in anticipating seasonal move- 
ments. These facts suggest that the ccnstructive task of government is to 
imp-zove information and transportation linkages and to provide some con- 
sistency in policy. This course, rather than nationalization of the market, 
would likely improve the distribution system. Nationalization would force 
the government to assume the present problems of that system. 


as 118 for January and February, whereas for the period 1957-1964, seasonal factors 
were of the same order as for the period 1959-1964. Data for 1959 to 1964 are used 
in most of the other analysis in the study. (b) The seasonal pattern in the “normal” 
storage model is based on conservative assumptions. If we use the Delhi storage rate 
(25 aP per month), a 4-percent annual average deterioration rate, and an 18-percent 
interast rate, the “normal” price rise for February will be 126.3. 

“It appears that it was profitable to carzy stocks over from one year to the next 
in only one of the six years studied. Wheat was purchased in June 1962 for Rs.38.00 
and was sold in December 1968 for Rs.56.00 (or Rs.61.00 in Fekruary 1964, although 
very limited stocks were available this late). The carrying costs on the conservative 
cost basis~including charges for labor (82 rP), bag loss (40 nP), rent (72 nP), de- 
terioration (Rs.3.61), and interest (Rs.4.95 )—total approximately Rs.10 for 18 months. 
With the exception of the period from April~May 1958 (with exceptionally low prices) 
to December 1959, when carry-over might have broken aven, all other commercial 
carry-over operations would have shown losses. 

* Regressions were fitted relating Khanna prices to different combinations of Delhi 
prices, Khanna prices, Khanna dispatches, and Khanna stccks. The Khanna variables 
added little to the explanatory power of Delhi price alone. 
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Monopolistic Cocoa Pricing 
Jere R. BenrMan* 


Although attempts to introduce international regulation as a device to 
benefit cocoa producing countries have feiled in the past five years, con- 
siderable pressure remains to try again. In this study, estimates are formed 
of the probable changes in some of the relevant variables if an international 
monopolistic cocoa pricing agreement were implemented. On the basis of 
new estimates of cocoa supply and demand relations, effects of the hypo- 
thetical institution of discriminatory mcnopolistic pricing in 1964 are 
examined. Such an agreement would hav2 resulted in marginal, although 
possibly important, additions to the leading cocoa producing countries’ 
command over external resources; but steek accumulation or surplus dis- 
posal problems might have been troubleso-ne, and long-run supplies would 
have increased substantially unless producers were effectively isolated from 
the world market. 


ONOPOLISTIC pricing is defined as by Pincus to be the reduction 
A of supplies of an internationall traded commodity through a 
coordinated policy of the producing mations in order to increase the prod- 
uct price and therefore the profits cf tae producing nations [13]. The 
world cocoa market is of interest for at least two reasons. First, cocoa ex- 
ports provide a substantial portion of the foreign exchange for a number 
of less-developed countries in West Arica and in the Caribbean (Table 1, 
col. 1). Second, in the past five years, three substantial, but unsuccessful, 
attempts have been made to institute some form of international regula- 
tion in the world cocoa market. The 1963 and 1966 United Nations-spon- 
sored negotiating conferences failed, primarily because of lack of agree- 
ment on the minimum price at which supplies would be regulated by 
quotas [11, Oct. 25, 1563, p. 41, and Jure 29, 1966, p. 49; 17, pp. 94, 98, 
313].1 The attempt by the Cocoa Producers’ Alliance (the members of 
which-Ghana, Nigeria, Brazil, Ivory Cozst, the Cameroun Republic, and 
Togo—produced 79 percent of the world crop in 1960-61 through 1964- 
65) to withhold the 1964-65 crop ont prices rose to 26.6 cents per pound 
failed because some of the producers d:d not withhold all of their sup- 


€ I gratefully acknowledge the help of R. J. Plotkin and the financial support of 
the National Science Foundation and the Eccnomic Research Services Unit of the 
University of Pennsylvania in the preparation of this article. An earlier version of this 
study was presented at the African Studies Association Annual Meeting at Indiana 
University in October 1965. 

‘The final act of the 1966 negotiating conference was the approval of a resolution 
which requested that the Secretary-Generel of the UNCTAD reconvene the confer- 
ence before the end of 1966. The Secretar-General did not do so, however, because 
he thought that prospects for an agreemert had not improved sufficiently. The con- 
ference may be reconvened in the near futuze if such prospects do improve sufficiently. 





Jeng R. BEHRMAN is associate professor of economics at the University of Pennsyl- 
vania. 
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plies and because the purchasers of cocoa were skeptical about the even- 
tual success of the agreement and had sufficient supplies to wait out the 
Alliance [11, Dec. 7, 1964, p. 55, and Feb. 7, 1965, Sec. 3, p. 5]. 

To provide the framework for the examination of the implications of 
monopolistic pricing in the world cocoa market, the next two sections are 
devoted to a brief examination of the supply and demand for cocoa, with 
special emphasis on the characteristics which are relevant to the success 
(or failure) of an international monopolistic price agreement. In the final 
section, the possible implications of establishing a monopoly price in the 
cocoa market are examined more specifically. 


The Supply of Cocoa 


In respect to establishing a monopolistic price in the world cocoa mar- 
ket, five characteristics of the supply of cocoa seem most important: (1) 
the concentration of production in a few of the less-developed countries, 
(2) the dominance of a relatively few standard grades in international 
trade, (3) the limited short-run supply response to economic incentives, 
(4) the substantial long-run supply response to economic incentives, and 
(5) the existence of government marketing institutions in many of the 
major producing countries. Each of these characteristics will now be ex- 
amined in turn. 

First, cocoa production is concentrated in relatively few countries, 
largely because of the exacting ecological requirements of the trees.” Over 
the 1960-61 through 1964-65 crop years, the five largest producing coun- 
tries accounted for 78 percent and the eight largest producing countries 
accounted for 86 percent of the world supply (Table 1, col. 2), This con- 
centration of production should facilitate the negotiation and implementa- 
tion of an international commodity agreement, ceteris paribus, because 
the number of parties to the agreement need not be extremely large. That 
production is concentrated in countries with low per capita incomes, 
moreover, means that any benefits of a monopolistic price would accrue to 
less-developed areas and that the domestic agricultural protectionist poli- 
cies of the more-developed countries are not likely to impede the negotia- 
tion of an international agreement. 


* Cocoa trees thrive only within 20 degrees of the equator, and most of the world 
production is within 10 degrees. A mean shade temperature of approximately 80 
degrees Fahrenheit ith variations not more than + 15 degrees, a well-distributed 
rainfall of at least 50 inches annually, an altitude between a few hundred feet and a 
thousand feet above sea level, and protection from strong winds are all usually 
required. A firm estimate of the percentage of the suitable area which is already under 
cocoa cultivation, however, is not available [15, p. 2]. 

*Such policies are a major impediment to the establishment of more satisfactor 
international trade (from the viewpoint of the less-developed countries) for nich 
commodities as sugar, meat, and grains. 
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Table 1, Leading cocoa producing countries: value of cocoa as a per- 
centage of all exports, distribution of world production, price 
elasticities of supply 











Cccoa exports as Percentage of e ne 
a percentage of vorld cocoa Price et 
Country value of all production, ppiy 
exports, 1945-47 through 
1960-1963" 1964-654 Short-run| Long-run 

Ghena 66.0 36.5 — 0.71 
Nigeria 19.3 17.3 — 0.45 
Brazil 4.7 9.3 0.53 0.95 
Ivory Coast 21.4 8.3 Se 0.80 
Cameroun Republic 28.0 6.4 0.68 1.81 
Ecuador 12.6 ' 3.2 — 0.28 
Dominican Republic 6.7° 3.1 0.03 0.15 
Venezuela 3.5 1.6 0.12 0.38 





a Calculated from data in Gill and Duffus [$] and United Nations [14]. 

b Calculated at means from supply regressior.s for 194€-47 through 1963-64 given 
in Table A.1 of Appendix A. Short-run elasticity .s defined as the response in harvesting ` 
and husbandry over a time period tco short for new plantings to come into bearing. 
Long-run elasticity is defined as the response after newly planted trees have come into 
full Dearing and all other adjustments have occurred. 

© 1960-1962. 


Second, most cocoa which is traded ir the international market is one 
of a few relatively standard grades, the prices of vyhich move more or less 
in unison [1, p. 49, and 9, p. 35]. Separate arrangements, therefore, prob- 
ably would not have to be made for each grade. 

Third, the short-run cocoa supply response to economic incentives ap- 
parently is limited. Conscious short-run variation of production within the 
constraints set by the available stock of trees is possible. The care of trees 
can be lessened or trees can be left unharvested. In the statistical analysis 
which is summarized below, however, no significant short-run response to 
price was evident for four countries which together accounted for almost 
two-thirds of the world’s cocoa supply in the period from 1960-61 through 
1964-65 (Table 1, cols. 2 and 3, and Appendix A). Perhaps in these coun- 
tries the opportunity cost of long-run deterioration due to short-run ne- 
glect of trees is sufficiently high and the marginal cost of harvesting the 
pods from the existing stock of trees is sufficiently low so that short-run 
supply has been insensitive to variations in price of the magnitude which 
has occurred historically.* Because of tais short-run inflexibility, an at- 
tempt to maintain a high price for cocoa by limiting the supplies for all or 
part of the international market might hzve to be accompanied by consid- 


*For a range of observations on the short-run supply response and for further 
references, see Amoa [1, p. 50], Bateman [4, pp. 124, 141], New York Times [11, 
April 28, 1965, p. 67], Organization for European Eccnomic Cooperation [12, p. 24], 
Pincus [18, pp. 37-38], and Viton [18, p. 38]. 


Mownopouistic Cocoa Pricine / 705 


erable storage or nontraditional disposal procedures in order to be suc- 
cessful.’ 

Fourth, the long-run cocoa supply response to economic incentives ap- 
parently is substantial! (although relatively small in the oldest producing 
areas—Ecuador, the Dominican Republic, and Venezuela: Table 1, col. 4, 
and Appendix A). If a monopolistic price were to be established and if 
therefore it were desirable to prevent a substantial increase in future sup- 
plies due to new plantings, the producers (and potential producers) 
would have to be isolated from the world market price or planting would 
have to be restricted by effective regulations. 

Fifth, the existence of government marketing boards or a history of 
government control of cocoa exports in most of the major producing coun- 
tries is favorable to the establishment of an effective international com- 
modity agreement in that institutions are available for the control of sup- 
plies in individual countries and for the isolation of producers from the 
world markets [12, pp. 26-30, 72-73, 88-89; 13, pp. 17, 27; 16, pp. 11-14]. 


The Demand for Cocoa 


In respect to establishing a monopolistic price, four characteristics of 
the derived demand for cocoa seem most relevant: (1) the concentration 
of consumption in a few developed nations with oligopolistic chocolate 
markets, (2) the generally quite inelastic short-run price response of the 
derived demand function, (3) the moderate responses to changes in the 
prices of complements and substitutes, and (4) the potential long-run re- 
sponses to high prices for cocoa beans. Each of these characteristics will 
now be discussed in turn. 

First, the consumption of cocoa is concentrated in countries with high 
per capita incomes in Europe and North America in which chocolate mar- 
kets are basically oligopolistic. The eight countries in Table 2 accounted 
for over two-thirds of the world consumption of cocoa products in the 
1960-1964 period. This concentration might aid in the establishment of a 
workable international commodity agreement for cocoa, once again, in 
that a relatively limited number of parties to the agreement might be re- 
quired to make the agreement effective? This same concentration of con- 


*For example, large numbers of trees have been planted in West Africa in the 
past decade and will increase world supplies when thev attain the age for mature 
es cn aad of whether or not a reduction in world supply becomes advisable 

15, pp. 7-19]. 

5 Ge countries, of course, do not need to be parties to a monopolistic price 
agreement in order for it to be effective. The producers alone may establish a monopo- 
listic price by restricting the supplies, as the Cocoa Producers’ Alliance unsuccessfully 
Segen to do in the 1964-65 season. If consumers are perties to the agreement, how- 
ever, the probabilities of success (from the viewpoint of producers) are greater, ceteris 
paribus, because the pressure to reduce the price may be Jess, especially if the con- 
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Table 2. Leading cocoa consuming countries: distribution of consump- 
tion in bean equivalents and elasticities of demand for bean 
equivalents 


Consumption of cocoa praducts in bean equivalents* 














Elasticity of per capita consumption? 
Percentage of with respect to 
Country world 

total price per price | price of 
1960-1964 of capita of soybean 

cocoa | income | sugar oil 
United States 28.5 —0.25 — ` 0.08 0.19 
Federal Republic of Germany 12.6 —0.18 | 0.93 — 0.32 
United Kingdom 10.4 —0.16 | 0.71 — 0.40 
France 6.1 — 0.38 0.68 0.15 0.05 
Canada 2.5 —0.19 0.72 —0.12 0.43 
Netherlands 2.5 — 0.89 0.62 — 0.77 

Spain 2.2 —0.24 0.85 — — 
Italy 2.1 — 0.21 0.93 — 0.05 
Rest of world 33.1 —0.25 — 0.20 | —0.74 














® Bean equivalents are grindings of beans adjusted for net exports of cocoa butter, 
cocoa powder, cocoa paste, and chocolate products, as calculated from data in Gill 
and Duffus [9]. 

b Calculated at means from demand regressions in Table BI. 


sumption in countries in which the chocolate markets are oligopolistic, 
however, makes more difficult in at least one respect the negotiation of an 
international cocoa agreement which includes the major consuming coun- 
tries and which may Le interpreted as benefiting the producing countries 
at the expense of the consuming countries: the major chocolate manufac- 
turers can strongly resist such an agreement because of their market 
power in dealing with cocoa suppliers and because of their organized po- 
litical influence on their own governments. 

Second, the estimates of the price elasticity for the derived demand for 
cocoa beans indicate a limited short-run response (Table 2, col. 2, and 
Appendix B).’ These inelastic price responses, in turn, imply that the 
revenue of the cocoa producers could be increased by restricting cocoa 
supplies and increasing the world price (Table 3, cols. 5 and 6). 

Third, sugar and vegetable oil are apparently, on balance, both basi- 
cally substitutes for cocoa beans (Table 2, cols. 4 and 5, and Appendix 
Bj}. Changes in the price of sugar apparently do not affect substantially 
the demand for cocoa beans, but fer three of the five largest consuming 











PEN discriminate against producers who are not parties to the agreement [16, pp. 
27, 291. 

* The response in the derived demand for cocoa beans reflects both changes in the 
composition of cocoa products (predominantly chocolate) and changes in the demand 
foz such products [1, pp. 53-55, 62-87, 115, 119, 124, 146, 157]. 
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countries, the estimated cross elasticity of the derived demand with re- 
spect to vegetable oil prices is greater than the estimated own-price elas- 
ticity. One implication of this result is that monopolistic cocoa prices may 
result in considerable substitution of vegetable oil for cocoa butter. 
Fourth, long-run responses to a monopolistic price are less predictable 
but presumably are much larger than short-run responses. For many uses 
of cocoa butter, no satisfactory substitute is currently available because of 


Table 3. Estimates of the effects, on demand for cocoa by eight leading 
consuming countries and on the resulting total revenue of cocoa 
producers, of alternative cocoa prices, 1964+ 














Calculated Difference Calculated Difference Percent 
Price per annual between annual between h Ss RBS 

Kou demand calculated revenue calculated à o WR nee Gei 

D (for price in demand and (col. 1 times and actual f a evenue 

col. US actual demand’ col. 2)® revenue® EE 
thousands of | thousands of nn DI 
U.S. cents | tons of bean | tons of bean | Million 1964 | million 1964 percent 
equivalents equivalents U.S. dollars U.S. dollars 

12.25 825.8 76.3 226 ~172 —33.1 
20.04 779.5 20.0 343 — 55 —10.6 
20.6 775.8 16.3 348 — 50 — 9.6 
22.5) 764.5 5.0 382 — 16 — 3.8 
23.0% 761.5 2.0 390 — 8 — 1.5 
23.61 757.8 — 1.3 400 2 — 0.4 
26.67 740.3 — 19.3 441 43 8.3 
27.0" 737.3 — 22.3 446 48 8.9 
29.0° 728.7 — 34.6 471 73 14.0 
46.3? 622.5 —137.0 645 247 47.5 
62.79 525.5 — 234.0 739 341 66.6 
74.37 456.0 —303.5 758 360 68.3 
75.68 448.5 —311.5 760 362 69.7 
80.0% 422.5 —337.5 755 357 68.7 











® The eight countries which are included are listed in Table 2. Together they accounted for two-thirds 

of the world consumption of cocoa beans in 1960-1964. 
New York spot price of Ghanaian cocoa, 
© Given 1964 levels of income, population, and prices of sugar and of soybean oil, the aggregate 
demand schedule for cocoa in 10? tons of bean equivalents for tke eight countries is 
D; = 898.5 — 5.95 PC, 
where PC; is the spot price of Ghanaian cocoa in New York in 1954 U. S. cents per pound. This demand 
schedule is the sum of the individual-country demand schedules, which are summarized in Table B.1. 
The actual grindings in the eight countries of concern (adjusted for trade in cocoa products) 
totaled 759.5 10? tons in 1964. 

8 All revenues to which reference is made are calculated at New Yor prices under the assumption 
that all cocoa is sold at such prices. Prices which producers receivs are presumably ‘ess than the New 
York prices by the cost of transportation and associated charges. Approximately one-third of the sales 
of the Nigerian and Ghanaian marketing companies, moreover, are the result of direct negotiations 
yin large, fens, and the prices for such sales presumably differ from the prices of Cocoa Exchange seles 

10,,p. 117]. 

1 Change from actual 1964 revenue, under the assumption that exports to other countries remain at 
actual 1964 level. The total quantity of bean equivalents consumed in 1964 multiplied by the average 
spot price of Ghanaian cocoa on the New York market equaled $520 million and was used as the base 
for the percentages which are given in this column. 

& July 1965 price, calculated from data in Gill and Duffus [9] and United Nations [14]. 

Minimum price suggested by consumers at 1963 conference, ca‘culated from data in the New York 
Times {11, Oct., 25, 1963, p. 41, and Dec. 7, 1964, p. 55}. 
i ¥ebruary 1965 price [9, 14]. 
1 Average price for 1961, [9, 14]. 
January 1965 price [9, ay 

! October 1964 price (9, 14]. S 

D Producers’ Alliance minimum price, 1964-65 [11, Oct. 25, 1963, p. 41, and Dec. 7, 1964, p. 55). 
ea Minim Së price suggested by producers at 1963 conference [11, Oct. 25, 1963, p. 41, and Dec. 7, 
1964, p. k 

© Pincus’ “monopoly price” [13, p. 47]. 

P Average price for 1958 [9, 14]. 

a Average price for 1954 [9, 14]. 

r July 1954 price [9, 14]. 

® Calculated price to maximize gross revenue, obtained by maximizing the product of Dr and PC:, 
given the expression for Dr in note c above. 

Arbitrarily chosen price. 
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cocoa butter property of melting at slightly under the human body tem- 
perature. Reputedly, the high cocoa prices for the 1953-54 and 1958-59 
crops encouraged consicerable although unsuccessful research in an effort 
to find a relatively cheap substitute for cocoa butter which has a com- 
parable melting temperature. If monopolistic cocoa prices were es- 
tablished, such research would probably be intensified again, and, if it 
were successful, the lonz-run demand curves for cocoa beans would shift 
down considerably. High cocoa prices, moreover, may lead to changes in 
taste which are detrimental to cocoa producers if the composition of choc- 
olate is altered to reduce the cocoa content and remains so altered for a 
long period of time [1, p. 55; 12, pp. 102-103; 16, p. 4; 18, p. 51]. 


Some Quantitative Effects of Monopolistic 
Pricing in the Cocoa Market 


Within the framework of supply and demand which has been described 
in the previous two sect-ons, some quantitative statements about the effect 
of monopolistic cocoa pricing may be made. Each row in Table 3 summa- 
rizes the implied effects on demand for cocoa beans for current consump- 
tion and on total revenue of cocoa producers in 1964 if various proposed 
or historical cocoa prices had prevailed in that year. Before these hypo- 
thetical effects are examined, the assumptions which underlie Table 3 
should be made explicit. (1) The prices in column one are assumed to be 
accepted as the prevalent prices for the foreseeable future by the consum- 
ers. There is assumed to be no activity by cocoa purchasers, therefore, 
which is motivated by an attempt to lower future cocoa prices. (2) The 
demand equations for the eight leading consuming countries, which are 
summarized in Tables 2 and B.1, are assumed to prevail, even though 
they are based on a period in which no effective international organiza- 
tion of the cocoa market existed. This assumption is the more unrealistic, 
of course, the more the hypothesized prices diverge from the range of ac- 
tual prices for the per-od over which the demand functions were esti- 
mated (1948-1964).* (3) The producers of cocoa are assumed to be op- 
erating successfully as discriminating monopolists and selling cocoa at the 
1964 prices for the actual 1964 stock additions and for the actual 1964 
consumption in the rest of the world (4) All variables other than the 


Ion the 1948-1964 pericd, the average annual spot price of Ghanaian cocoa on the 
New York Cocoa Exchange in 1964 U.S. cents per pound ranged from 21.0 to 62.7. 

°” This assumption was made because of the unsatisfactory estimates which were 
obtained for the demand fcr current consumption in the rest of the world and for the 
demand for current stock additions in the tctal world. If these demands in reality are 
not unitary-elastic at the actual 1964 price, the third assumption results in an under- 
calculation of the percentage increase in revenues which would be possible with 
discriminatory monopolistic pricing. 
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price of cocoa in the arguments of the demand function are assumed to 
have the actual 1964 values. 

Under these assumptions, columns five and six give the monetary and 
percentage increases in the revente from the sale of cocoa which would 
result from various prices, in comparison with the revenue obtained from 
the actual 1964 price and sales. If the demand for current consumption in 
the eight leading consuming countries had been satisfied at the Cocoa 
Producers’ Alliance desired minimum price of 26.6 cents per pound, the 
implied revenue would have increased $43 million or 8.3 percent. If the 
demand for current consumption ir. the eight leading consuming countries 
had been satisfied at the implied revenue-maximizing price of 75.6 cents 
per pound, the implied revenue would have increased $362 million or 69.7 
percent.*° 

To illustrate the implied impact of various revenue changes on the ex- 
ternal resources which would be available to the various cocoa producing 
countries, Table 4 has been constructed under three further assumptions: 
(1) The incremental revenue is distributed to he cocoa producing coun- 
tries in proportion to each country’s share of total world cocoa production 
in the period from 1960-61 through 1964-65 (Table 1, col. 2). (2) The 
actual export value for each of the leading cocoa producing countries in 
1964 was composed of cocoa exports and other exports in the proportions 
indicated in column one of Table 1. (3) The value of noncocoa exports 
for each of the leading cocoa producing countries would remain the same 
in 1964 no matter what happened to the value of cocoa exports for that 
year. l 

Examination of Table 4 indicates that if the demand for current con- 
sumption in the eight leading consuming countries had been satisfied at 
the Cocoa Producers’ Alliance desired minimum price of 26.6 cents per 
pound (a 13.7-percent increase over the actual price which prevailed in 
1964), only for Ghana and the Cameroun Republic would the implied in- 
crease in earnings from total exports have been as large as 2 percent.™ If 
the demand for current consumption in the eight leading consuming 
countries had been satisfied at the implied revenue-maximizing price of 
75.6 cents a pound (a 211-percent increase over the actual price which 


“Given the aggregate demand functicn of this study, Pincus’ “monopolistic price” 
of 29 cents a pound is substantially below the revenue-maximizing price, which in 
turn is below the true profit-maximizing price (unless the short-run marginal cost is 
zero at the output where the price elasticity is one). The profit or “resource-maximiz- 
ing” price evidently is somewhat higher than the revenue-maximizing price because, 
for some major producing countries, the existence of a significant short-run response 
(Table 1, col. 8) suggests the existence of positive short-run marginal costs. For 
illustrative purposes in this study, however, the revenue-maximizing price is utilized. 

4 The percentage change in total foreign exchange for the countries is even smaller 
if the country receives net capital inflows. 
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Table 4. Percentage change in valus of total exports in 1964 in eight 
leading cocca producing countries if alternative prices had 
prevailed in the world cocoa market* 

















Price per tu: 

pound in Ghana | Nigeria Ivory Ke Brazil | Ecuador Do Zeckt, Venezuela 

U.S. cents 
12.2 —22.5 —6.4 —7.1 =9.3 —1.6 —4.2 —2.2 —1.2 
2.0 — 7.0 —2.0 —2.3 —3.0 —0.5 —ł.4 —0.7 —0.4 
20.0 — 6.3 —1.9 —2.1 —2.7 —0.5 —1.2 —0.6 —0.3 
22.5 — 2.5 —0.7 —0.8 —1.0 —0.2 —0.5 —0.3 —0.2 
23.0 — 1.0 -0.3 | —0.3 —0.4 —0.1 —0.2 —0.1 —0.1 
253.6 0.2 0.1 0.1 0.1 0.0 0.0 0.0 0.0 
26.6 5.5 1.6 1.8 2.4 0.4 1.1 0.6 0.3 
27.0 5.9 1.7 1.9 2.5 0.4 1.1 0.6 0.3 
29.0 9.2 2.7 3.0 3.9 0.7 1.8 0.9 0.5 
46.3 31.7 9.2 10.2 13.4 2.3 6.0 3.1 1.6 
3.7 44.0 12.9 14.3 18.7 3.1 8.4 4.4 2.3 
74.3 45.2 13.2 14.7 19.2 3.2 8.6 4.5 2.4 
75.6 46.0 13.5 15.0 19.6 3.3 8.8 4.7 2.5 
£0.0 45.4 13.3 14.8 19.3 3.2 8.7 4.6 2.4 

















_ 58 Calculated frem columns ons and two in Table 1 and column six in Table 3 by the procedure which 
is described in the text. 


> New York spot price of Glkanaian cocoa. The zhcice of representative prices is explained in the 
notes to Table 3. 


prevailed in 1964), onlv for Ghana wculd the implied increase in earnings 
from total exports have been as large as 20 percent. Table 4 suggests, 
thus, that substantial -ncreases in cocoa market prices would have re- 
sulted in relatively small increases in the command over external re- 
sources for the major cacoa producing countries. 

Thus far, concern has been focused on changes in the quantity of cocoa 
beans demanded and ia the revenue of cocoa producing nations. Column 
three of Table 3 indicates, however, zhat there may be a problem of dis- 
posing of considerable amounts of cccoa if the hypothesized discrimina- 
tory monopolistic price is much above the actual 1964 market price. Nu- 
merous options exist fo7 such disposal: (1) The surplus could be added to 
a buffer stock which later could be used to limit price upswings resulting 
from small harvests dve to bad weather.’ If stocks were to become too 
big, however, it would seem unlikely that consumers would believe that 
the current monopolis-ic price could be maintained for long, and they 
might act so as to increase the pressar2 for a reduction in price. To the 
extent that such stocks were financed by the producing countries, more- 
over, the maintenance of a buffer stock would reduce the gain from mo- 
nopolistic pricing. (2) The surplus could be left to rot on the trees or be 
destroyed after harvesting at a reletively small cost. (3) The surplus 
could be sold to the rest of the world for traditional uses at lower prices 
(in addition to the quantities actually sold in 1964 to the rest of the 


= The use of buffer sto2ks for this purpose might be one condition on which the 
cooperation of consuming nations would depenc. 


 Mooposnme Cocoa Pricine / 711 


world). Unless the price elasticity of demand for cocoa beans of the rest 
of the world is elastic (or unitary) at the actual prevailing price in 1964, 
however, this means of disposal also would result in reduced revenues for 
the cocoa producing nations. (4} Cocoa beans could be diverted to non- 
traditional uses, such as the manufacture of margarine. Such diversions 
could increase the revenue of cocoa producing nations in the situation 
under discussion, but care would have to be exercised to prevent such 
cocoa from being used in the manufacture of traditional cocoa products.*® 

Finally, one can inquire what would be the effect of various prices on 
long-run production of cocoa? If marketing boards were effectively to iso- 
late the cocoa producers from the world market price, long-run supplies 
should be unaffected. If marketing boards were to vary producers’ prices 
with the fluctuations in world prices, however, planting would respond 
accordingly.** Assume, for example, that marketing boards varied produc- 
ers’ prices in direct proportion to the monopolistic price. If the Cocoa Pro- 
ducers’ Alliance minimum price were the monopolistic price, therefore, 
the estimates in Table 1 imply that the long-run supply of cocoa would be 
10.1 percent greater than’it would have been had the actual 1964 price 
prevailed.*® 

The quantitative estimates which have been presented in this section 
must be qualified heavily because of the underlying statistics, the many 
special assumptions, and the comparative statics analysis. The results, 
nevertheless, do seem suggestive. Monopolistic cocoa pricing agreements 
apparently could be utilized to add marginally to the external resources of 
the cocoa producing nations, and such marginal additions might provide 
considerable aid to the process of development. A monopolistic pricing 
agreement, however, would be far from a panacea for the economies of 
the cocoa producing countries. At practically obtainable price levels the 
benefits would be limited, and the economic and political opportunity 
costs of negotiating and maintaining such an agreement might be substan- 
tial. The producing nations, thus, should not harbor unrealistic expecta- 
tions about the rewards which they would receive if such an agreement 
were to be implemented. 


* According to a report in the New York Times [1], Feb. 7, 1965, Sec. 3, p. 51], 
the price of cocoa would have to drop to below five cents per pound in order for cocoa 
to be competitive with vegetable oils in the manufacture of margarine. If a margarine 
producer were able to obtain cocoa at such a price, the temptation to resell it at market 
prices would seem almost irresistible. 

“The extent to which marketing boards have varied producers’ prices with the 
oe in world prices is a matter of some dispute [4, pp. 58-64; 19, pp. 678- 
698]. 

*The implied aggregate long-run supply elasticity in Table 1 is 0.74. The long- 
run increase in output due to a 13.7-percent increase in price, thus, would be 
0.74 X 13.7 = 10.1 percent. 
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Appendix A 
Cocoa Supply Model Estimates 


For each of the eigkt leading cocca producing countries, the supply 
model in equation (A.7) was estimated. The derivation of this model and 
some comments on the estimates are the subjects of this appendix. 

Tae model which was used draws scbstantially on the work of Bateman 
(3, 4, 5, 6, 20]. Bateman’s currently published estimates, however, are 
based on the assumpticn that the actual area planted in cocoa trees is a 
function of expected prices over the bearing period of the trees. A pref- 
erable assumption would seem to be that the desired area in cocoa trees 
in the tth period (A;*) is a function of the producers’ real price expecta- 
tions held at time t both for cocoa (PC;*) and for the main alternative 
crop, coffee (DC Heli 


(A.1) A? = Gy t+ ubt + aePCF E + ue 


The actual area in trees at time ¢ (A+) is hypothesized to be a function 
of the desired area in trees”: 


(A.2) Ay = doo + Anat Ont Ast — Agi) = at 


The expected real prices*® of cocoa (PC;*) and of coffee (PCF;°) 
ove: the lifetime of tke cocoa tree are hypothesized to be a weighted 
average of all past actval real prices ` PC,i, PCF:-:): 


(A.3) DO = az + PO: + aai(PCia — DO + tse 
and 
(A.4) PCF$ = a40 -+ POF? + aar DO = PCF A + at, 


In addition, in order to conserve degzees of freedom, the two adjustment 
coefficients (as, and a,,) are assumed equal. 


* Other possible determinants of desired area in cocoa might include expected 
yields per unit area of cocoa relative to otaer crops (especially if one has reason to 
expect substantial changes in relative yields), expected relative costs, and proxies for 
the relative variances in the subjective probability distributions of prices. None of 
these possibilities was exarcined in the preseat study. 

S this form of adjustment is unrealistic in that the rate of real-world adjustment 
probably is a function of 1 A:* — Ae), If A.* is greater than A, moreover, the adjust- 
ment coefficient may be a function of avaclable liquid reserves [2, p. 14; 13, p. 59; 
21, p. 276], Despite its limitations, however, equation (A.2) was utilized in the 
present study to approximate the adjustment relationship because its distributed lag 
form permits manipulation to obtain relatioas in terms of observable variables without 
the sacrifice of too many degrees of freedom 

3 These price-expectation relationships have advantages and disadvantages analo- 
gous to those mentioned in the previous footrote. 
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These four equations (A.1-A.4) can be manipulated to obtain an ex- 
pression for the current area in cocoa trees in terms of observable prices. 
Satisfactory time-series data for area in cocoa trees is not available, 
however, so one must work with the quantity actually produced (Oe). 
The quantity produced in the żth year is a weighted sum of all past areas 
planted in cocoa, in which the area planted in the (t — i)th year (AA;-1) is 
weighted by the average yield per unit of area ¢ years after planting, 
y(i)? In addition, this weighted sum of past plantings must be adjusted 
for possible responses in husbandry to real cocoa prices lagged one period 
and to possible responses in harvesting to current real cocoa prices”: 


(A.B) ` Oe = aso + X YOA i + aPC: + aPC + Use 
i=0 

The average yields per tree in the ith year after planting follow a dis- 
tinctive pattern for most important cocoa varieties. The yield per tree is 
practically zero until the fifth through the eighth years, at which stage the 
yield per tree increases substantially. Yields per tree thereafter remain rel- 
atively constant until the eleventh through the fifteenth years, at which 
stage another substantial increase ořten occurs. After this second increase, 
yields per tree increase slowly for many years and then decrease slowly as 
senility sets in, Trees often live for 40 years, and many live twice that 
long [1, p. 48; 2, p. 14; 4, pp. 79-83; 10, pp. 1-2; 13, pp. 10, 26, 32; 21, 
pp. 283, 292]. 

The patterns in yields per unit of planted area, y(i), over the course 
of time reflect the distinctive pattern in yields per tree. Yields per area 
are negligible for the years immediately after planting and then increase 
abruptly—to y(n,) in the mth year—to what is almost a plateau. The 
yields per unit of area then may increase relatively abruptly—to y(n2) 
in the mth year—to a higher plateau, on which the increasing yields per 
tree are approximately offset by the loss of Gees 3 Eventually, senility 
and the loss of trees prevail, and yields per unit of area gradually decline. 
Because of this distinctive pattern in yields per unit area, the infinite sum 
in equation (A.5) may be eliminated (approximately) by taking the first 
difference: 


(A.6) AQ: Ym) AA + [yN — yl) JAA in + genä, 
+ G52 APCy1 + Aus, 


To obtain a supply expression in terms of observable variables, equa- 





* Of course, y(i) may have a value of zero. 

™ See fn, 4. 

* Estimated values for n, and m for the leading producing countries are given in 
Table A.2, s 
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tions (A.1-A.4) and (4.6) may be manipulated to eliminate A, A and 
Ait 


(A.7) AQ: 2 biAQi + Asäfl a + BA PC, + DsAPC La 
+ bsAPC i2 + beAPC is + br4PC in, + bsAPCF n: 
+ be DO, — + bi APCP n -F U7, t 


where the b;’s are algebraic combinations of the ars, yim), and y(ne). 

Ordinary least-squares estimates of the coefficients of the variables in 
equation (A.7) were obtained for each of the eight leading cocoa produc- 
ing countries, under the assumption that the disturbance term in equation 
(A.7) (which is the weighted sum of tha differenced and lagged distur- 
bance terms in the urderlying five equations) is distributed indepen- 
dently of the variables on the right-hanc. side with an expected value of 
zero, with a constant own variance, and with no autocorrelation. Such es- 
timates are inefficient because the information about the relations be- 
tween the coefficients in equation (A.7) was not utilized in the estimation 
procedure. The estimates are summarized in Table A.1. 

Because the adjustment coefficients (c21 and ası) enter symmetrically 
intc the definitions of tie coefficients of equation (A.7), a two-point iden- 
tification problem exists. The signs of ‘he estimates suggest, however, 
that at least one of these coefficients (aad both for Nigeria, Brazil, and 
the Dominican Republic) is greater than one in value. Overadjustment 
in planted area or in price expectations. thus, seems to be the rule. 

The estimates do no: explain the varicnce in production as well as do 
Bateman’s estimates for the regions in Ghana. Two possible reasons for 
the relative lack of success in this study are (1) the failure to include im- 
portant weather factors because of the unavailability of data and (2) the 
level of aggregation at which the present analysis was performed. The es- 
timates do suggest long-run price elastiz-ties, however, of the same order 
of magnitude as those which Bateman obtained [4, pp. 129-172].”? 


Appendix B 
Estimates of the Demand for Cocoa Consumption in Bean Equivalents 


Estimates of the demand for cocoa for current consumption in eight 
leading consuming countries and in the rest of the world are presented in 
Table BL In this appendix the arguments in the demand function and 
the estimates are discussed. 


2 See column four in Table 1 for the long-run price elasticities implied by Table 
A.l. Bateman’s analysis [4, pp. 89-91 and 122-178] was performed on a regional 
level, and rainfall and humidity were both fourd to be important determinants of out- 
put. 
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Table A.2. Years after planting in which cocoa yields per unit of SES 
area apparently increase substantially* 





i 





Country m na 
Ghana 8 12 
Nigeria 8 12 
Ivory Coast 9 | 14 
Cameroun Republic 10 — 
Brazil 6 | 12 
Ecuador 8 14 
Dominican Republic 7 13 
Venezuela 6 9 


® The values of n: and me which are preser ted in this table are those which maximized 
the coefficient of determinaticn in the estimation of equation (4.7) for each country. 


The demand function which was used is 


(B.1) (C/N): = an + anPCii > anPS i2 + an8 
+ anl Y/N): + us, 


The dependent variable is the annua. per capita grindings of cocoa beans 
which would have been necessary tc provide enough cocoa products for 
the total consumption of such products in the area of concern (that is, 
actual grindings adjusżed for net imports of cocoa products and divided 
by the current populetion). This demand function, thus, is the derived 
demand function of tke users of coca products (for example, chocolate 
manufacturers ) for the factor input of raw cocoa beans. 

Arguments in this derived demand function include three real prices: 
the wholesale price of cocoa beans (PC), the wholesale price of sugar 
(PS), and the wholesale price of vegetable oil (PV). Sugar is a comple- 
ment to cocoa beans because in chocolate manufacturing as much as 50 
percent of the product by weight is sugar. Vegetable oils are both substi- 
tutes for and complements to cocoa beans because they may simultane- 
ously substitute for cozoa butter and complement the relatively abundant 
cocoa powder. All prices are laggec one half year because response in 
chocolate formulas to changes in cocca bean prices reputedly require a lag 
of that length.” 

In addition to the wholesale prices of cocoa and other factors of pro- 
duction, the derived demand function should include variable(s) related 
to the demand for the final products for which cocoa beans are used as 


“The price of soybear. oils was used to represent the price of vegetable oils be- 
cause lecithin (an emulsizying agent commercially produced from soybeans) is used 
to lessen cocoa butter recuirements for the reduction of viscosity. Other oils may be 
used to substitute for cocoa butter, however, in other uses [1, pp. 56, 63-70, 124; 
2, p. 19; 12, p. 100; 15, p. 23; 16, p. 8; 21, p. £62]. 
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factors. The most important such product is chocolate, the per capita con- 
sumer. demand for which presumably depends primarily on the level of 
per capita income, the price of chocolete products, and the price of the 
major substitute—sugar confectionary. Satisfactory annual time-series data 
for the last two prices unfortunately are not readily available. To the ex- 
tent that the wholesale price of sugar is correlated with the price of sugar 
confectionary, however, PS may serve as a proxy for the substitution of 
sugar confectionary for cocoa products at the consumption stage. Time se- 
ries for per capita income (Y/N) in each of the eight leading consuming 
countries are available and this variable is included in equation B.1 to re- 
flect the effect of shifts in demand for the final product on the derived 
demand for cocoa beans. 

The elasticities whica are calculated trom the derived demand function 
are not identical in general to the elasticities which are relevant for the 
demand for final cocoa products, because the composition of final cocoa 
products changes with changes in the prices of the relevant factors and 
because the cost of cccoa beans is but a small part of the total cost of 
final products [1, pp. 30, 62, 65, 67, 115; 16, pp. 17, 18]. The demand for 
cocoa stocks is not included in this formulation. 

Under the assumption that us, is distributed independently of the 
variables on the right-hand side in equation (B.1), with an expected 
value of zero, with a constant own variance, and with no autocorrelation, 
least-squares estimates of the coefficients of that equation are unbiased and 
efficient. These estimates are presented in Table B.1. The respective coef- 
ficients of determination suggest that, with the exception of the Nether- 
lands and possibly the countries covered by the label “Rest of the world,” 
equation (B.1) explains almost all of the variance in the dependent 
variable.” 

The implied own-p-ice elasticities, with the possible exception of the 
one for the Netherlands, are of the same order of magnitude as has been 
found in most other st.dies of the derived demand for cocoa. The implied 
income elasticity is insignificant for the United States but is greater (al- 
though still inelastic) for most of the other seven countries than are esti- 
metes reported earlier. The cross elasticities for sugar and vegetable oil 
prices suggest that the substitution aspects of both of these factors tend to 
dominate. The cross e_asticities with respect to sugar prices are small, but 
those with respect to vegetable oil prices are large enough to suggest that 
vegetable oil prices do play an impcrtant role in the demand for cocoa. 


* The estimates given here better explain the variance in adjusted per capita grind- 
ings than do those whick are presented in my earlier study CG p. 416]. 

= All of the elasticities which are implied by the estimates in Table B.1 are sum- 
marized in Table 2 of the text. Other estimates of the derived demand elasticities for 
cocoa may be found in Bateman [4, p. 182], Behrman [7, p. 416], United Nations 
[15, p. 28; 16, p. 30; 17, p. 182], and Viton Dë. p. 59]. 
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Technological Change and Internal Economies in 
Railroad Transport: Some Implications 
tor the Great Plains 


Jonn Ricuarp FELTON 


The failure of the railroads in recent decad2s to maintain either their relative 
position among the transportation industries or their absolute capital invest- 
ment does not necesserily presage a continuing withdrawal of resources from 
the industry. Not only do reported rates cf return generally understate the 
actual rates, but also recent innovations nave improved expectations with 
respect to the future. The unit train, which has both improved service and 
markedly reduced casts per ton-mile, is of special relevance to a region 
heavily dependent upon the exportation cf grain to distant markets. Further- 
more, owing to the comparatively low traffic density of the railroads travers- 
ing the Great Plains. the merger of parallel routes would also appear to 
promise operating economies to an extent not realizable in other sections 
of the country. 


T IS no secret that the railroads lack the characteristics of a growth 
industry. Not only have they failed to maintein their relative position 
in the transport industry, but also they have experienced an aksolute de- 
cline in the last several decades. Althouzh net investment increased from 
about $20 billion in 1921 to more than 897 billion in 1966, the 1966 invest- 
ment was only about 75 to 80 percent of the 192] investment in dollars of 
constant purchasing power. The decline in employment has been even 
greater than the decline in capital investment. In 1921, the railroads em- 
ployed 1,659,513 persons; by 1966, employment stood at 630,895, only 38 
percent of the 1921 level. Data on the rate of return (the ratio of net op- 
erating income to nei property investment) tell a similar story. In only 
one year (1942) between 1921 and 1€€6 did the rate of return exceed 6 
percent, and in four years (1932, 1934. 1938, and 1961) it was less than 2 
percent. Not in the last decade has it been as high as 4 percent [2, pp. 15 
and 32; 3, pp. 5 and 25]. 

As for the relative Dosition of the rzilroads, each year since 1920, with 
few exceptions, has found them accounting for a smaller percentage of 
the nation’s freight and passenger trarsportation. In 1920, the railroads 
provided the great bulk of the intercity freight ton-miles and passenger- 
miles. By 1966, they contributed less than 43 percent of the freight ton- 
miles and less than 2 percent of the passenger-miles [3, p. 39]. Further- 
more, while the railroads’ share of freizat gives at least some indication of 
having reached a lower limit, passenger traffic continues to approach the 
vanishing point. 





Joun Ricuarp FELTON is associate professor of economics at the University of 
Nebraska. 
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Are the railroads moribund enterprises whose interment merely awaits 
the exhaustion of very long-lived capital assets? Has technological change 
been a significantly weaker factor in railroad than in air, highway, water, 
and pipeline transportation? Does the much greater permanence of the 
railroad route than that of the air, highway, and water carrier place it 
under a crucial handicap in a dynamic economy in which both population 
and industrial locations are subject to continuous shifting? Has there been 
a dearth of inventions potentially applicable to the railroads, or has inno- 
vation merely been tardy for one reason or ancther? Let us consider some 
of these questions. 


The Economic Rationale for the Adoption 
of Innovations by the Railroads 


The familiar “shut-down” rule is that, except for very brief periods of 
time, continued operation presupposes an excess of expected total revenue 
over expected short-run variable cost. The condition of TC > TR > TVC 
is a viable one only in the short run, however, and must, in the long run, 
under static conditions, give rise to the abandonment of productive activ- 
ity. 

There is also a general rule for the replacement of existing assets, to the 
effect that the total cost of operating with a new technique must be equal 
to or less than variable cost of the present one if replacement is to occur. 
Therefore, technological change can obviate long-run withdrawal of re- 
sources whenever innovations pass the cost test by a sufficient margin so 
that TR > TC. 

Very few enterprises, however, are confronted with the option of com- 
plete replacement of existing facilities with new ones. This applies with 
special force to the railroads. Owing to the durability of much of the capi- 
tal employed in railroad transport, a railroad typically engages in piece- 
meal replacement; that is, only a relatively minor portion of its capital is 
renewed at any one time. Thus, the adoption of innovations in railroad 
transport is complicated by the fact that, even though a new technique 
can pass the cost test, a railroad may, nonetheless, find that total costs for 
its operations as a whole still exceed total revenues. Under such circum- 
stances, it becomes necessary to compare the present value of the future 
net income streams from the adoption and nonadoption of the innovation 
rather than merely comparing the variable cost of the old technique with 
the total cost of the new one during a given income period. Specifically, 
the inability of innovations to modify the conditicn in which TR < TC for 
operations as a whole encourages the adoption af new techniques whose 
capital costs can be recovered over a relatively brief span of years.? 


*During the period 1956-1965, railroad outlays for equipment were more than 
two and one-half times the investment in roadway additions and betterments, de- 
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If all innovations were of the cost-reducing variety only, the adoption - 
of new techniques in the railroad industry would be further retarded. 
This follows from the combination of low variable costs, which typify rail- 
road operations, and the replacement rule that the total costs of a new 
technique must be equal to or greater than the variable costs of the old 
one.? Thus, innovations which improve the quality of service, that is, the 
speed, reliability, convenience, safety, and, insofar as passengeres are con- 
cerned, the comfort of railway operations, can improve net revenue ex- 
pectations as much as or more than cost-reducing innovations. To pass the 
test of profitability, however, the expected total revenue after the adop- 
tion of the innovation minus the total cost of using it must be equal to or 
greater than the expected total revenue from the continued use of existing 
facilities minus the variable cost of their use. 

Given, then, that quality-improving. as well as cost-reducing, innova- 
tions may be instituted by an industry that is not currently earning a pre- 
vailing rate of return on its investment as a whole, must not the very low 
rates of return earned by the railroad industry ultimately give rise to far 
more extensive withcrawal o? capital from railroad transport? Granted 
that a significant amount of the resources now devoted to passenger trans- 
portation and branch-line traffic ought to be withdrawn, it does not follow 
that the railroad industry faces drastic contraction as existing facilities 
wear out. This is so for the following reasons: 

1. Reported rates of return typically understate the return on the in- 
vestment cost of railroad assets. This disparity arises from the practice, 
long sanctioned by th Interstate Commerce Commission, of valuing land, 
not on the basis of acquisition cost, but rather on the basis of the current 
market value of adjacent land, Inasmuch as some 179,000,000 acres were 
transferred to the railzoads as land grants by the federal and state govern- 
ments [17, p. 350], rates of return calculated on a net-investment base 
which incorporates tcday’s high land values do indeed appear depressed. 

2. Some portion of the investment in roadbed and tunnels is perma- 
nent, or virtually so. The inability of railroads to earn a prevailing return 
on permanently sunk capital having little in the way of opportunity cost 
will not necessarily lead to withdrawal from the industry even in the long 
run. 





spite expert judgment bat roadway needs were greater and would yield higher 
returns. But if expectec total revenues fall. short of expected total ccsts, how can 
railroads raise new capital even for relatively short-lived assets? The answer is that 
newly acquired equipment can serve as collateral for the issuance of equipment trust 
bonds or that such equipment, rather than being purchased by the railroad, can be 
leased from car-leasing companies or supplied by shippers in return for reduced 
rates. 

2 Fellner [6, p. 558, fn. 1] has pointed out that, as existing facilities become older, 
it becomes progressively easier for a new technique to meet the replacement cri- 
terion, since increasing maintenance costs will occasion an upward shift in the 
average-variable-cost cuzve. 
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. 3. Even though the current actual rate of return on investments requir- 
- ing replacement is less. than the rate prevailing in the economy, innova- 
tions may establish a condition in which expected future revenues are 
greater than or at least equal to prospective long-run marginal cost. In 
short, technological change can transform a nonviable situation into a vi- 
able one. 
Whether the historical record or the present prospects of technological 
change in railroad transport gugur well for the future of the railroad in 
the United States is a matter to which we will now turn. 


Technological Change in Railroad Transport: 
The Record and the Prospects 


Perhaps the most widely used measure of technological change is the 
index of output per man-hour. Mansfield has noted that between 1890 and 
1925, output per man-hour rose at the rate of 2.5 percent per year in rail- 
road transport, 2.6 percent per year in all transportation, and 2.0 percent 
per year for the economy as a whole. On the other hand, between 1925 
and 1953, the annual rates were 3.0 percent for railroads, 4.5 percent for 
all transportation, and 2.4 percent for the economy as a whole. Finally, 
for the entire period, 1890 to 1953, output per man-hour in railroad trans- 
portation increased at the rate of 2.8 percent per year [11, pp. 171-172]. 

Increases in output per man-hour, of course, may occur as the result of 
changes in the quantity, as well as the quality, of capital resources em- 
ployed. If output per total factor input for 1890 is compared with that for 
1953, the effect of changes in the quantity of capital will be eliminated 
from the results. Output ‘per total factor input rose by 2.6 percent per 
year during this 64-year span [11, p. 172]. In other words, of the increase 
in output attributable to capital and labor inputs, only 7 percent was a 
consequence of increases in the quantity of capital. While it is common to 
attribute all of the remainder to improvements in the quality of the capi- 
tal resources, it is clear that at least some of the productivity increase may 
arise from qualitative changes in the labor force as well.* ` 

Since 1953, output per man-hour in railroad transport has increased 
even more rapidly than it did earlier. Mansfield notes that between 1953 
and 1961, output per man-hour rose at an annual rate of 5.8 percent [11], 
p. 174]. For the period 1953-1965, the rate was 6.5 percent [19, p. 237], 
more than double the rate of productivity increase for the economy as a 
whole. ` 

What changes in technology account for the rapid increase in output 


* The capital-labor ratio was 50 percent higher in 1953 than in 1890 [11, p. 172]. 

*On the other hand, the failure to effect adjustments in work rules as the produc- 
tivity of capital increased may well mean that the “quality” of labor in railroad 
transportation underwent a decline Letween 1890 and 1953. Nelson [14, pp. 171-180] 
discusses some of the consequences of work rules which have become outmoded 
as a result of technological change. 
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per man-hour over the course of the last decade or so? While any enumer- 
ation will fall rather skort of cataloging al! the innovations responsible for 
the increases in productivity in railroad transport, the most important ap- 
pear to be dieselizaticn, centralized traffic control, automated classifica- 
tion yards, containerization; unit and integral trains, automated mainte- 
nance of way, continudus welded track, and large and specialized freight 
cars, for example, covered hopper, auto rack, and tank cars." 

One of these innovations, the unit train, is of special relevance to the 
Great Plains area. Although the unit train has been used most extensively 
in the transportation of coal and iron ore [10, pp. 22-23 and 32-35], 
Southern Railway’s reduced rate for the multicarload transportation of 
grain in “Big John” hopper cars became a cause célébre before the ICC 
and in the courts. Several tariffs for the transportation of grain from the 
Great Plains states in either trainlozd or multiple carload lots have also 
been published. The cost estimates prepared by the railroads initiating 
these tariffs can be compared with the ICC’s estimates of the current costs 
of transporting grain in carload lots to ascertain the potential significance 
of this innovation for agriculture in the Great Plains states. 

As to the nature and content of the “costs” reported by the ICC, there 
are two different cost concepts: “out-cf-pocket” costs and “fully distribu- 
ted” costs. Which, if either, of these cost concepts is relevant as a measure 
of current cost of traasporting grain in carload lots for comparison with 
the cost of transportiag grain in trainload lots? Fully distributed cost is 
clearly unacceptable, because it prorates railroad losses from passenger 
traffic and less-than-carload shipments to carload-lot shipments. Whatever 
content we give to the words “grain transport cost,” they cannot meaning- 
fully include the loss3s railroads incur from transporting passengers and 
less-than-carload traffic! 

The ICC’s Bureau of Accounts has pointed out [2], p. 3] that its 
“‘out-of-pocket’ costs are sometimes referred to as added traffic costs, 
marginal costs, direct costs, assignable casts, separable costs, traced costs, 
or prime costs. Whatever the term used, the figures have reality in rate 
making only to the extent that they reflect the added costs which were 
incurred because the traffic in question was handled, or the costs which 
could have been avoided if the traffic were not handled.” Since the Com- 


D 


5 An extensive list of innovations in the railroad industry in the last decade or so 
has been given by Alfred E. Perlman, president of the New York Central Railroad 
[16, pp. 52-55]. 

"Jt took more than fcur years for the Southern Railway to secure full approval of 
the proposed reduction in rates on grain în multiple-car lots moving to various south- 
eastern destinations fromm several different origins along the Ohio and Mississippi 
rivers. An extensive acccunt of the proceedings before the ICC, the Federal District 
Court in Cincinnati, and the U.S. Supreme Court has been presented by Night- 
ingale [15, pp. 109-129]. 
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mission’s “out-of-pocket” cost is essentially a long-run concept, the rele- 
vant question is what would have been the added (avoided) cost of a 
substantial increment (decrement) of traffic of a particular kind between 
particular locations at a particular time, given the prior opportunity to ad- 
just the capital, labor, and other resources used in such transportation. So 
conceived, “out-of-pocket” cost may be a reasonably satisfactory measure 
of the current “cost” of transporting grain by rail in carload lots. 

Among the cost studies prepared by the ICC is the Distribution of Rail 
Revenue Contribution by Commodity Groups for various years.’ From the 
data presented in these studies, it is possible to plot on a scatter diagram 
the out-of-pocket costs of transporting a ton of wheat, corn, sorghum 
grain, oats, barley, rye, soybeans, and flaxseed various distances. In the 
linear regression equation for grain transported within and from the 
Western District in 1961, the constant term, a, was $0.3418 and b (the 
regression coefficient for number of miles) was $0.0081; the standard 
eror of estimate was $1.1218 [20]. Thus, the out-of-pocket cost of grain 
transport per revenue ton-mile fell below one cent for distances in excess 
of 170 miles. For the median distance of about 800 miles, the out-of- 
pocket cost per revenue ton-mile was approximately 8% mills.: 

The foregoing highly averaged “costs” of grain transport can now be 
compared with the cost projections of the Soo Line Railroad Company 
and the Missouri Pacific Company for trainload movements. On March 
11, 1964, the Soo Line in conjunction with eight other railroads issued 
Freight Tariff 526 D for the transportation of wheat by unit train from 
Duluth, Minneapolis, and St. Paul, Minnesota, and Superior, Wisconsin, 
to Buffalo, New York. Normal terminal and transit privileges were inap- 
plicable under this tariff, and the customary “free time” of 48 hours to en- 
able the consignee to unload the grain was reduced to 24 hours. Further- 
more, the minimum weight per car was, with some exceptions, 55 tons, 
and the aggregate minimum weight per trainload was 4,950 tons. Finally, 


"In this study the computed carload unit costs are applied to a 1-percent sample 
of carload waybills to determine the out-of-pocket cost of transporting each of 261 
commodities or commodity groups into which railroad traffic is classified. For pur- 
poses of cost determination, the United States is divided into three territories, Eastern, 
Southern, and Western, with the last comprising the area west of the Mississippi 
River. The “costs” of rail transport represent those achieved under average conditions 
with respect to switching, type of equipment, and empty—return ratio [20, p. 28]. 

* The out-of-pocket costs of transporting grain within and from the Western Dis- 
trict of the United States, as computed here, are of the same order of magnituce as 
those reported in several other studies. Meyer [12, p. 7] has estimated the minimel 
long-run marginal cost of transporting bulk commodities by rail as 7 mills per revenue 
ton-mile in 1960 mills, and the Canadian Pacific Railway, in its Memorandum in 
Respect of “Results of Cost Study” (undated, mimeo.), has calculated the variable 
cost of transporting grain from Western Canada as 7.4 mills per revenue ton-mile 
as of 1958, and the total cost, excluding passenger deficit, as 10 mills. 
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cach shipment had to take place on a single bill of lading from one origin 
on a single day to one destination. 

A study of out-of-pccket cost of transporting wheat by the Soo Line 
from Duluth, Minnesoza, to Chicago. Illinois, was undertaken by Rych- 
ley [18]. He used the cost-finding procedures outlined by the ICC "ad. 
justed to reflect the actual character-stics of the unit train operation in- 
volved in this proceeding” [18, p. 1]. A summary of his estimates is given 
in Table 1. 


Table 1. Soo Line Railroad Compeny estimated out-of-pocket costs on 
unit grain trains from Duluth, Minnesota, to Chicago, Illinois 





Estimated out-of-pocket costs 

















Item Per 
Per œ Per ton* ton-mile> 
Line haul 
Loaded 7,198.519¢ 123.899¢ 0.279¢ 
Empty 2,788.26 47.691 0.108 
Terminal 1,278. 280 22.C01 0.049 
Interchange switching. 309.201 5.222 0.012 
Inter- or intra-train switching 24.895 0.428 0.001 
Per diem 959. £61 16.693 0.038 
Loss and damage 520.C0C t 8.950 0.020 
Total 13 ,039.C52¢ ais 284¢ 0.507¢ 





* Average number of tons per car, 58.1. 
t Route miles, 444.8. 
Source: Soo Line Railrcad Compeny [18]. 


Rychley’s estimate of the out-of-po2ke: cost per ton-mile of transporting 
wheat from Duluth to Chicago by urit tzain is only 57 percent of the typi- 
cal out-of-pocket cost of moving carload-lot shipments an equal distance 
within and from the Western District, as computed from the regression 
equation discussed eazlier. Alternatively stated, the out-of-pocket costs of 
carload-lot grain shipments of about 450 miles under average conditions 
in the Western Distr:ct would appear to exceed those in trainload lots 
from Duluth to Chicago by some 75 percent. 

On May 18, 1966, the Missouri Pac‘£c Railroad issued Supplement 12 
to Freight Tariff 50-D and Supplemen: 6 to Freight Tariff 57-E. These 
tariffs provided for thə transportation of wheat, oats, sorghum grain, corn, 
and rye in 75 or more covered hoppar cars with minimum weights of 100 
tons each, shipped under one bill of leding on a single day from one ori- 
gin to one destinatior:. If consignments contained more than one kind of 
grain, not fewer tham 24 carloads hac to be of one grain. Finally, no 
switching charges at origin ar destina-icn were to be absorbed by the 
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Missouri Pacific, and no transit privileges of reconsignment, diversion, or 
inspection were to be granted. Permitted origins were Omaha, South 
Omaha, and Nebraska City, Nebraska; Wolcott and Kansas City, Kansas; 
St. Joseph, Kansas City, and St. Louis, Missouri; and East St. Louis, Illi- 
nois, All grain shipments were for export from Baton Rouge, New Or- 
leans, and Port Allen, Louisiana. 

Out-of-pocket cost estimates for the transportation by the Missouri Pa- 
cific of grain in trainload lots from Omaha, Kansas City, and St. Louis 
were developed by Pedigo [13]. A summary of his estimates is given in 
Table 2. 


Table 2. Out-of-pocket costs for movement of grain in trainload ship- 
ments of 75 covered hopper cars from Omaha (1,201 miles), 
Kansas City (1,004 miles), and St. Louis (862 miles) to New 
Orleans 





Out-of-pocket cost 











Item 
Omaha Kansas City St. Louis 

Origin terminal 

cost per car $ 5.54 $ 3.45 $ 5.87 
Destination terminal 

cost per car 0.84 0.84 0.84 
Interchange switching 

cost per car 0.78 0.78 0.78 
Line-haul cost per car 266.34 222.39 184.42 
Freight car expense 

per car 64.65 56.40 50.46 
Total cost per car 338.15 283.86 242.37 
Total cost per ton 3.38 2.84 2.42 
Total cost per ton-mile 0.00281 0.00283 0.00281 





Source: Missouri Pacific Railroad Company [13, Appendix A]. 


The estimated 2.8 mills out-of-pocket cost per ton-mile of trainload 
grain shipments from Omaha, Kansas City, and St. Louis to New Orleans 
is only about one-third of the out-of-pocket cost of typical carload grain 
shipments from the Western District for equivalent distances. That the 
Missouri Pacific estimated a greater cost reduction than did the Soo Line 
is explained by the former’s use of high-capacity covered hopper cars, 
rather than ordinary box cars, with an accompanying increase in the ratio 
of revenue tons to gross tons. 

Under any circumstances, there would appear to be significant oppor- 
tunities for reduction in the cost of transporting grain wherever the vol- 
ume moving among various pairs of origins and destinations is of suffi- 
cient magnitude to warrant a continuous shuttling of a unit train among 
these points. So far, application of the unit-train principle to grain move- 
ment has been limited to situations in which there is strong competition 
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by exempt water carriers. When such water competition is not present, 
the Interstate Commerce Commission is much less likely to look favorably 
on tariffs which will induce multiple-car shipments, even though in excess 
of out-of-pocket costs, if the tariffs are less than fully distributed costs and 
if objections are raised by other railroads, shippers, consignees, or other 
interest groups.’ 


Internal Economies in Railroad Transport 


At first sight, it might appear that technological change and internal 
economies are largely unrelated. Technological change would be repre- 
sented, graphically, as a shift in the long-run average-cost curve, whereas 
the existence of internal economies would be depicted by the downward- 
sloping portion of the long-run average-cost curve. Technological change, 
however, can increase or decrease the level of output of the optimum 
firm, encouraging thereby an expansion or contraction of firm size. Only a 
few studies of scale economies in railroad transport have been undertaken 
to date and none, to my knowledge, which relates technological change to 
changes in the optimum size of railroad enterprises. The very substantial 
number of mergers proposed and instituted in recent years** might sug- 
gest the emergence of new scale economies, but it could also be due to 
increased intermodal competition; to more aggressive railroad manage- 
ments; to the desire to eliminate what little inter-railroad competition still 
exists; to the hope that merger will facilitate the abandonment of low- 
traffic-density branch lines which should be abandoned anyway, with or 
without merger; to the expectation that it will increase the amount of in- 
tezchange traffic (or forestall the loss thereof); and to a changed regula- 
tory environment. 

Under any circumstances, if there are unrealized economies of scale in 
railroad transport, whether attributable to recent innovations or not, there 
are opportunities to effect further reductions in the cost of railroad trans- 
port. Let us review the two most extensive studies of scale economies in 
the railroad industry. 

Borts stratified 61 railroads by region (Eastern, Southern, and West- 
em) and by size (large, medium, and small) to test the hypotheses “that 
tke cost-output relation is significantly affected by the size of the firm 
and that it is significantly affected by the region in which it operates” 
[5, p. 120]. As to the long-run cost characteristics in the three regions, 


°A number of protests were entered aguinst the Missouri Pacific Railroad’s unit 
Së train freight tariffs. Had not unregulated barge traffic been a crucial factor in 
ne justification, it seems likely that the ICC would have suspended the rates pending 
an investigation. 
” Since 1955, no fewer than 50 merger applications have been submitted to the 
ICC by American railroads. Of these, 30 have been approved, 6 denied, 4 with- 
drawn, and 1 dismissed, and 9 are still awaiting ICC disposition [1, p. 2]. 
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Borts makes the following observations: 


The average cost per car-mile . . . shows sharply different behavior in the 
Eastern region on the one hand and the Southern and Western regions on 
the other. There is evidence of long-run increasing cost in the Eastern 
region and long-run constant or decreasing cost in the South and West. 
In the East, average cost is higher for the largest size firm than for the 
smallest. . . . In the South and West, on the other hand, either the average 
cost is highest for the smallest size firm, or else the average cost doesn’t 
vary by size of firm [5, pp. 126-127]. 


Healy analyzed the effects of traffic density and of scale on the perfor- 
mance of 37 railroad systems in the United States during the period 
1954-1956. Although he found little correlation between traffic density 
and railroad efficiency in the Eastern and Southern regions, the Western 
region presented a different picture: 

For Western systems up to but not including those of very highest traffic 
density the analysis indicates that capital requirements, wages, and trans- 
portation (train, yard and station operations) expense per unit of composite 
output all decline with increasing density while rate of return on capital 
increases, . . . There is no relation between density and any of the measures 
of performance . . . for the entire sample regardless of region at densities of 
over $50,000 annual revenue per mile of road [8, p. 2]. 


After eliminating the effects of differences in density, Healy found that 
railroad systems with 5,000 to 19,000 employees had lower capital-output 
ratios than those with 2,000 to 5,000 employees or those with more than 
19,000 employees. He also found that railroads with more than 10,000 em- 
ployees experienced increases in wages and transportation expense per 
unit of output [8, p. 3]. 

The implications of his findings on traffic density were explored by 
Healy in his 1962 article: 


In the Prairie region the variegated pattern of system main lines is so 
complicated as to defy summarization, but some highlights are indicative. 
None of the main routes east from Denver anywhere nearly met the mini- 
mum density. Only half of the main lines east of a line going from St. Paul 
to Omaha to Kansas City met it, several falling far short. . . . In general it 
appears that the clear-cut gains from reducing parallel main lines by means 
of merger lie principally in the area between the Rockies and the Mississippi 
River and in connection wth the trans-mountain routes in the Northwest 
[9, pp. 438-439]. 


While neither the Borts nor the Healy study is favorable to a wholesale 
merger of railroad systems, particularly in the Northeastern part of the 
country, Borts’s work does suggest that, at the very least, mergers could 
generally be effected in western United States without incurring disecono- 
mies of scale. On the basis of Healy’s more carefully drawn sample and 
twofold measure of size (traffic density and employment) it would appear 
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that railroad efficiency in the Great Plains area could be enhanced 
through the merger of parallel lines, provided that the consolidated sys- 
tem is not permitted to grow to the point where diseconomies of scale (as 
measured by number of employees) exceed the economies achieved 
through increased traffic density. 


Railroad Efficiency and the Economy of the Great Plains 


One of the most promising innovations in the railroad industry in re- 
cent years is the unit train. Admittedly, much additional research is 
needed to determine the feasibility of multiple-carload grain shipments 
and their effect on the economy of the Great Plains. The farm value of 
grain in the Northern Plains states alore (North and South Dakota, Ne- 
braska, and Kansas) in 1966 was $1.75 billion, or 44 percent of all farm 
marketings in the Northern Plains states and 21 percent of the farm value 
of grain for the United States as a whole [19, pp. 618 and 639-642]. Since 
the Great Plains states are located greater distances from the major con- 
suming areas than are other grain-growing areas, reduction in transporta- 
tion costs should confer differential advantages upon them. It would ap- 
pear that the most likely outcome of a more widespread adopticn of unit- 
train grain shipments from the Northern Plains states would be the fol- 
lowing: 

L An increase in the size of the area of profitable grain shipment. 
(Some 84 percent of rail grain shipments from the Northern Plains states 
is now destined for the six neighboring states of Minnesota, Missouri, 
Texas, Louisiana, Iowa, and Wisconsin [22]; reductions in transport costs 
should open new markets located at greater distances. ) 

2 A reduction in the ratio of processed grain to raw grain shipments. 
(Currently, processed grain shipments are running about 18 percent—by 
weight—of raw grain shipments from this area [22]; presumably, a reduc- 
tion in the relative cost of transporting grain would have an adverse effect 
upon grain-processing activities in the Northern Plains states. ) 

3. A greater concentration of storage facilities in the Plains states. 
( Unit-train economies can be realized only if shipments of grain are regu- 
larized; in view of the irregularity of grain production, regularity of ship- 
ment presupposes the location cf storage facilities at points of origin. ) 

4. An increase in the Plains states’ share of the farm value of grain for 
the United States as a whole. (Although a reduction in the relative cost of 
producing grain in the Plains states should lead to an increase in grain 
output in these states at the expense of grain-growing areas nearer to the 


“Healy suggests that ane possibility of avoiding this dilemma is abandonment of 
one of the lines and joint operation of the remaining line by the otherwise inde- 
pendent railroads [8, p. 5]. 
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principal consuming markets, such an outcome depends more on policy 
decisions than on reasonably predictable economic forces. ) 

Although railroads have been the beneficiaries of technological change, 
particularly in the last decade or so, a low rate of return has served to 
limit both the internal and the external sources of capital necessary for 
modernization. In 1956, John W. Barriger, president of the Pittsburgh and 
Lake Erie Railroad, estimated that it would require $12.5 billion in capi- 
tal expenditures for roadway and $7.5 billion for equipment (at 1954 
prices) between 1956 and 1963 or 1965 to achieve modernization of the 
Class I railways of the United States [4, p. 71]. As of the end of 1965, the 
cumulative capital expenditures, in 1954 dollars, by Class I railroads for 
the preceding decade were just over $2.6 billion for additions and better- 
ments to roadways and just under $7.0 billion for equipment. The total 
was less than half that which Barriger considered necessary. 

If the comparative rates of return for different modes of transport in 
recent years had reflected their relative social costs, the limited ability of 
railroads to secure new capital would be consonant with an optimum allo- 
cation of resources. There are, however, a number of institutional factors 
which have served to depress the rate of return in the railroad industry 
relative to other transport modes, thereby preventing the capital market 
from allocating funds in accordance with underlying marginal efficiencies. 
Among these adverse institutional factors should be included (1) a dis- 
criminatory rate structure which has diverted profitable railroad traffic to 
highway carriers and left undisturbed the least profitable or unprofitable 
traffic; (2) a regulatory policy which has made it difficult for railroads to 
“slough off” unprofitable passenger traffic and branch lines; (3) subsidies 
of greater or lesser magnitude to rival modes of transport, with the excep- 
tion of the pipelines; (4) work rules which have made it difficult for rail- 
roads to adjust the size and composition of the work force in response to 
changes in’ technology; and (5) centralized assessment of railroad prop- 
erty which has served to discriminate against railroads in comparison with 
property subject to local assessment. The rectification of these policies 
should raise the expected rate of return in the railroad industry to the 
point where capital funds could be secured for innovations which would 
permit railroads to transport goods at lower social costs than rival modes 
of transport. 

The recapture of traffic by the railroads through the institutional modi- 
fications referred to above and through a more rapid and extensive spread 
of new techniques would also have the virtue of increasing traffic density 
per road mile. While this would be of little advantage, generally, to the 
eastern, southern, and far western roads, it would, apparently, reduce the 
costs per unit of output for the railroads traversing the Great Plains area. 
Conceivably, increases in traffic density, induced by corresponding rate 
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reduction,” could render the merger of parallel lines in this area unneces- 
sary, or even undesirable. 

Given the opportunity to expend output in conformity with changes in 
the relative cost of transporting products to the principal consuming mar- 
kets, agriculture could ke a majcr beneficiary of improvements in railroad 
efficiency in the Great Flains states. New techniques, particularly the unit 
train; the elimination o? discriminatory practices and of institutional re- 
straints on efficiency; and judicious mergers—all could contribute to this 
objective. Any quantitative appraisal cf the potential impact of realizable 
reductions in rail transport costs upon the economies of the Great Plains 
states, however, must await a good deal more research. 


References 


[1] Association of American Railroads, Railroad Merger Scoreboard, Washington, 
D.C., June 1967. 

[2] , Railroad Trancportation: A Statistical Record, 1921-1963, Washington, 
D.C., 1965. 

[3] , Yearbook of Railroad Facts, 167 Edition, Washington, D.C., 1967. 

[4] Barricer, Jonn W., Super-Railroads for a Dynamic American Economy, New 
York, Simmons-Boardman, 1956, 

[5] Borrs, Georce H. ‘The Estimation of Rail Cost Functions,” Econometrica 
28:108-131, Jan. 1960 

[6] Fener, WmtAn J, “The Influence cf Market Structure on Technological 
Progress,” Quart. J. Econ. 65:556-577, Nov. 1951. 

[7] Ferron, Jonn Bann, “Commodity Rate Discrimination in Railroad Trans- 
port,” in Transportaticn Problems and Pclicies in the Trars-Missouri West, ed. 
Jack R. Davidson and Howard W. Ottcson, Lincoln, University of Nebraska 
Press, pp. 55-80. i 

[8] Heary, Kenr T., The Effects of Scale in the Railroad Industry, New Haven, 
Conn., Committee on Transportation, Yale University, 1961. 

[9] , “The Merger Movement in Transportation,” Am. Econ, Rev. 52:436--444, 
May 1962. 

[10] MacAvoy, PauL W., anD James Sross, Regulation of Transport Innovation, 
New York, Random House, 1967. 

[11] Mansrretp, Epwin, “Innovation and Technical Change in the Railroad Indus- 

, in Transportation Economics, New York, National Bureau of Economic’ 
Research, 1965, pp. 16-197. 

[12] Mever, Jonn R., “A Comparison of the Advantages and Disadvantages of the 
Various Modes of Trensport,” in Technological Change and the Future of the 
Railways, Evanston, Ill., Transportation Center at Northwestern University, 
1961, pp. 1-14. 

[13] Missouri Pacific Railzoad Company, Fourth Section Application No. 40486, 
before the Interstate Commerce Commission, Affidavit of C. R. Pedigo, May 10, 
1966. 

[14] Netson, James C., Railroad Transpcrtction and Public Policy, Washington, 
D.C., Brookings Institution, 1959. 

[15_ NIGHTINGALE, EDMUND A. “Some Effects of Recent Changes in the Railway 
Grain-Rate Structure on Interregional Competition and Regional Development,” 











= Railroad casts, of course, are not necessarily good predictors of railroad rates. I 
have discussed elsewhere [7, pp. 68-69] the managerial and regulatory changes 
necessary to insure reasonably close conformity between railroad rates and long-run 
marginal costs. 


INTERNAL ECONOMIES IN RAILROAD TRANSPORT / 733 


in Transportation Problems and Policies in the Trans-Missouri West, ed, Jack R. 
Davidson and Howard W. Cittoson, Lincoln, University of Nebraska Press, 1967, 
pp. 105-168. 

[16] Den aam, Aurrep E., “The Importance of Technological Change to the Railway 
Industry,” in Technological Change and the Future of the Railways, Evanston, 
DI. Transportation Center at Northwestern University, 1961, pp. 50-59. s 

[17] Sampson, Roy J., anb Martm T. Farris, Domestic Transportation: Practice, 
Theory and Policy, Boston, Houghton Mifflin Company, 1966. 

[18] Soo Line Railroad Company, Respondent, Wheat in Multiple Car Shipments, 
Minnesota and Wisconsin to Buffalo, New York, ICC Docket No. 34381, Verified 
Statement of Myron M. Rychley, March 20, 1964. 

[19] U.S., Department of Commerce, Bureau of the Census, Statistical Abstract of 
the United States, 1967, Washington, D.C., 1967. 

[20] , Interstate Commerce Commission, Burezu of Accounts, Distribution of 
the Rail Revenue Contribution by Commodity Groups, 1961, Washington, D.C., 
1964. 











[21] = , Explanation of the Rail Cost Finding Procedures and Principles Relating 
to the Use of Costs, Washington, D.C., 1963. í 
[22] , Bureau of Economics, Carload Waybill Statistics, 1961, State-to-State 


Distribution of Products of Agriculture, Washington, D.C., 1964. 


Statistical Analysis of Identities 
in Random Variables* 


Oscar R. Burt An Rogert M. FrnuEy 


A random variable of economic interest is sometimes an identity function 
of two or more separate variables; for example, crop income per acre is the 
product of price and yield. This article presents a method for partitioning 
the variance of such a random variable into components that can be asso- 
ciated with the separate random variables in the identity and interactions 
among them. Under some statistical assumptions on the variables involved, 
the converse of the pertitioning procedure is useful for deriving the variance 
of a random variable from the moments of the separate variables of the 
identity. 


EVERAL studies in agricultural economics have encountered the 
following type of problem. A measure of economic interest is a function 
of two or more random variables, and the function holds for all values of 
the variables; that is, it is an identity. The functional form is usually speci- 
fied by definition; for sxample, gross income per acre from a crop is the 
product of price and yield. The analyst is interested in decomposing the 
variance of the function into components attributable to each variable. Let 
the function be f(a, zc). Then the question is, What proportion of the vari- 
ance of TG, 22) can be essociated with each variable z and ze 
Let us first consider a multiplicative relationship that has received atten- 
tion in the literature. Crop production is identically the product of yield 
anc acreage; that is, 


(1) Y = Za, 


where y, tı, and q are production, acreage, and yield, respectively. This 
particular identity has been analyzed many times because it has policy 
implications for production controls and sheds light on the sources of farm 
production changes [1, 5, 6, 7, 8, 10, 13]. The two earliest methods, based 
largely on intuitive measures, are outlined by Sackrin, who discards them 
in favor of a third [8]. Sackrin proposed taking logarithms of both sides of 
the identity to reduce it to an additive relation: 


(2) ON = oy + Tr, 


* Missouri Agr. Exp. Sta. J. Ser. No. 5829. We are deeply indebted to an anonymous 
reviewer for the Journal, who informed us of the early work of Sewell Wright on partitioning 
coeficients of separate determination from multiple regression into direct and indirect com- 
ponents, The reviewer also brought to our aiteation discussions of the same problem by 
Mordecai Ezekiel and Henry Schultz. 





Oscar R. Bort ann Ronzat M. Finvey are professors of agricultural economics at the Uni- 
versity of Missouri. 


734 


STATISTICAL ANALYSIS OF IDENTITIES IN RANDOM VARIABLES / 735 


where primes denote logarithms of the respective variables. Then his sug- 
gestion was to make two separate simple regressions, using y’ as the inde- 
pendent variable and each zf and zi as the dependent variable. The algebra 
is such that the sum of the two simple regression coefficients is unity, and 
Sackrin proposed that these coefficients be used as relative measures of the 
contribution of yield and acreage to variation in production. In order to 
remove influences of trend or to get year-to-year changes, Sackrin used first 
differences of logarithms in the time series. Essentially this same method 
was used by Swanson [10] and Finley [5]. 

Although it may not be apparent, the relative measures recommended by 
Sackrin are essentially the “ccefficients of separate determination” used by 
Swanson and West to analyze feeder cattle returns [11]. The coefficient of 
multiple determination in a linear identity equals unity and so does each of 
the regression coefficients associated with the multiple regression. As a con- 
sequence, the simple regression coefficient associated with the regression of 
each independent variable on the dependent variable is a coefficient of 
separate determination.! 

There are two objections to Sackrin’s method of analysis: (1) the analysis 
is on the logarithm of production instead of production itself, and (2) inter- 
action effects between acreage and yield are not given consideration. Little 
need be said about the first shortcoming except that interpretation of results 
is greatly complicated. The second deficiency arises from the general prob- 
lem of interpreting coefficients of separate determination [4, p. 382; 9, p. 
742; 14]. Sackrin’s decomposition procedure does not adequately recognize 
statistical dependence between acres and yield, and it is possible to get 
results even with one coefficient negative and the other positive. We will 
return to this problem later when dealing with linear identities as a special 
case of more general relations. 

The critical question is whether there is a sound logical basis for using 
correlation and regression methods on this particular problem. It would 
appear that regression methods have been used on this problem primarily 
through reasoning by analogy with conventional uses and interpretations 
of regression. Although reasoning by analogy is fruitful in getting ideas for 


l Consider the multiple regression of y on two independent variables, 2 and za, with all 
three variables transformed to deviations from their respective sample means, Then the coeffi- 
cient of multiple determination is 


Sry Zait 
Peas ee H 


R? =b 2 
t Zy? Zy? 





where b; and by are the coefficients of the multiple regression. The coefficients of separate deter- 
mination for variables zı and zz are the first and second terms, respectively, of the above 
formula. However, the ratios Day/Zy* and Zay/Zy? are the simple regression coefficients asso- 
ciated with regressing 2, and 2, respectively, on y. Therefore, in a linear identity where 
Ri=bj=h=1, these simple regression coefficients are also coefficients of separate determina- 
tion, 
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approaching a problem, it can also be deceiving if not tested rigorously. 
Since relation (1) is an 2xact relationship holding for each observation, and 
not merely in the mean. is there any reascn to expect regression methods to 
be applicable? Even if the relation is adcizive, as in (2), there is no need for 
regression analysis to estimate parameters. 


A Series Expansien Method 


Relation (1) can be written as a Taylcr’s series expansion [8, p. 80] about 
the means of x, and 22, and this expansion leads to a method of decomposing 
the variance of production into acreage and yield components. The method: 
is quite general and can be applied to functions of any number of variables; 
the only restriction is that the function can at least be approximated by a 
few terms of the Taylo-’s series expansicr.. For exemple, it could be used to 
break crop income into price, yield, and acreage elements. The nice thing 
about a product relation in two variables is the simplicity of the Taylor’s 
expansion.’ 

The series expansion for (1) is 


(3) ns nm + (£1 pups + (£2 — poder + (x1 — p) (£2 — u2), 

where m and u denote the means of xı and a. Taking the expectation of 
both sides of (3), we gt 

(4) Ey) = um: + Cov(ai, 22), 


where E is used to denote the expectaticn operator. Using (4) and (8), we 
find that the variance cf y is 


Var(y) = Ely ~ Ey)? 
= Bl (a — ds + (te — Gel 
+ (a1 — allze — m) — Cov(er, x2) ]?, 


2 Taylor’s formula for a t-vo-varinble function Te, za) at tha point (m, Be) is 


of 


An: 


Ze, £2) = FG, bal + i — an) £ + (t: — m) 











1 2 2 
Sh ops cass: pe VBS Sire At 
"3 ( = m) ax? + 2 (z — m) Are 

an 
+ (@ı ~ m)(t2 — ko) J 
02,022 


+ (higher order terms), 
with the understanding that all partial derivatives are evaluated at =, ¢e=ye. When 
Ze, 22) = 2122 a8 in (1), the only nonzero partial derivatives are 

og, 2 
ECH "Ox, > 6x82 





and it is obvious that the general formula reduces to (3), 
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which by writing out the square can be reduced to 


Var(y) = p? Var(ai) + m? Karte) + 2u Covert) 
+ Elte — ui) (22 — u2) — Cov(21, x2)? 
+ 2m, E (x, — m) (£2 — u)? 
+ QueE (a1 — m)? (£2 — uo). 


The first two terms of (5) are the direct effects of x, and 2, and the third 
term is a first-order interaction effect. The fourth term is the variance of 
the covariance product about the covariance parameter, is necessarily posi- 
tive, and is neutral for purposes of interpretation. The last two terms are 
higher-order interactions. Since these last three terms have their origin in 
the second-degree terms of the Taylor’s series, we would expect them to be 
relatively unimportant, but in some sets of data they might give trouble. 

Our concern with only the relative contribution of x, and 2, to the variance 
of y lets us give less attention to the higher-order terms than would be per- 
missible in some applications. Each interaction term implies an influence 
on the variance that cannot be decomposed into separate effects for each 
variable xı and ze, no more than feed eaten by a sheep can be logically 
divided into separate portions for wool and mutton production. However, 
we woulc expect the first interaction term, 21p2Cov(a, a2), to dominate the 
higher-order terms in most situations. Should this conjecture prove correct 
empirically, interpretation of results would be much simpler than the com- 
plete forraula in (5) would suggest. 

Division of equation (5) by the variance of y normalizes the terms on the 
right-hand side so that they sum to one, but the presence of negative terms 
makes interpretation difficult. Therefore, we suggest dividing by the sum 
of the first two terms (direct effects of zı and x2) of (5), and then using the 
first three terms. The result is 


pe? Var(a1) + m? Var(2e) + 2u Cov (£1, T2) 


6 = ? 
( ) pe? Var (2x1) + ou Var(a2) pi i e? D pag 


(5) 





where each term in the latter expression is the respective numerator term 
divided by the denominator in the fraction written above. 

Both yı and p: are positive and sum to unity, while the interaction or 
covariance term can be of either sign. We are assuming that the three terms 
from (5) that were omitted are small relative to those included in (6). Pri- 
mary interest is in pı and pz, because these can be interpreted as net effects 
directly ettributable to a; and 22, respectively, after compensating for the 
statistica: interrelations in the two variables. Nevertheless, the interaction 
terms are by definition additive components in the variance and must be 
considerel in many applications, but very likely the one relative term pis 
will dominate the interaction effects. Strict independence of zı and ze would 
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imply all terms zero except pı and pz. Also, if z were held fixed at its mean, 
the variance of y would equal yo”Var(a); and likewise if zı were held fixed 
at its mean, the variance of y would equal ,..?Var(z2). Thus, the standardiza- 
tion suggested for interpretation is quite straightforward. 

Depending on the purposes underlying tae analysis, it might be necessary 
to focus on variance about a trend line or 2ven a more complex trend func- 
tion. In such cases, the random variables contain time as a parameter in 
their density functions, and the Taylo-’s expansion of y=2,2, is about the 
means (f) and pp(é). Since applications w_ll use sample observations as the 
random variables, the trend will enter at integer values on the time variable. 
The method of estimating trend is of no ccnsequence for present discussion; 
the trend estimate is taken as given, and the methods presented here are 
then applied. The only complexity introduzed by trend is that our measures 
Pis Po and piz become functions of time, siace they each include one or both 
means m(¢) and y(t). Of course, the ordinary assumption used in estimating 
trend is constant variance over the course of time; that is, the variances of 
a, and Ze remain constant. 

The assumption that the variances cf x- and rs remain constant does not 
imply that the variance of y is constant. In fact, equation (5) makes it obvi- 
ous that for w and ye, changing through time, the variance of y is not likely 
to remain constant. Therefore, usual metkods of trend estimation are dubi- 
ous when applied directly to a product relation such es income per acre. 
This problem was recognized by Carter and Dean [8] in applying the variate 
difference method [12] to income per acze; and they also pointed out that 
the systematic and random components bf income are not independent if 
price and yield are assumed to fit tae variate difference method model 
[2, p. 218]. However, Carter and Dean apparently overlooked the alterna- 
tive of computing variance of income directly from the relationships derived 
for prices and yields. 

After one estimates the trend or systematic parts of yield and price vari- 
ances, there are two ways of estimating variance of income per acre around 
the trend. One way would be to use relation (5), recognizing the means m 
and us as functions of time, and compute the separate terms from moments 
of =, and zxz. The other way would be to use (4) to compute the mean of in- 
come, again recognizing the means as dependent on time, and compute the 
variance directly from the income oktserations. To be more explicit, the 
latter method would use 


1 P 
(7) DO D = mut) + D D feu — mOll — eH] 


to estimate mean income, where 2 is now price, N is the number of years 
in the time series, and o (¢) and u(t) aze tae systematic components of price 
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and yield, estimated as linear trends or more complex functions. Then the 
variance of y about the mean is given by 


ae 
(8) Var(y) = x > bn, — EG] OP, 


with Æ (y| t) defined by equation (7). 

If one wished to decompose income variance into components for price, 
yield, and acreage, the approximate variance formula for the three-variable 
product would be 


Var (at yt2%3) Gi aisen + HiH? + BiH? 
(9) + Zuxpsttaies + Zute 43013 
+ 2u hoksas, 


where o;; denotes Cov (z; zc) and, if i=7, denotes Var(x;). Relation (9) was 
derived by saving only first-order terms of the Taylor’s series expansion. 
This relationship could be standardized for interpretation by dividing it by 
the sum of its first three terms, thus yielding three positive direct effects 
summing to unity and three interaction effects, each of which could have 
either sign. Some or all of the means in (9) could be estimated as functions 
of time but, to simplify the notation, were not written explicitly with time 
as an argument. Purposes of the research would dictate which variables 
should have their means expressed as functions of time. 

Tnitial discussion of feeder cattle returns by Swanson and West began 
with an additive identity that divided returns into “gain per head on price 
spread” and “return due to feeding margin.” This identity could be parti- 
tioned by the same approach as used in the preceding multiplicative func- 
tions, except that it would be even simpler. Expansion of the linear function 
by series in the proximity of the means yields the familiar formula for the 
variance of a sum. Thus, for the identity 


(10) y = Tı + T2; 
we have 
(11) Var(y) = Var(z-) + Var(z) + 2 Cov(a1, 22). S 


Dividing relation (11) by the sum of the variances of x; and ze would give a 
standardized form for interpretaticn. With regard to the problem addressed 
by Swanson and West, the covariance term would quantify the extent to 
which feeding skills and marketing finesse are associated in management. 

Sackrin’s logarithmic transformation of production gives equation (10) 
with all variables expressed in logarithms, and equation (11) could be used 
for decomposition of the variance of the logarithm of production. However, 
one still faces the problem of interpretation in gcing from the logarithm of 
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production to actual production. Therefore, there seems to be an advantage 
in using equation (5) directly on product.on rather than going through a 
logarithmic transformation. 

Equations (10) and (11) suggest that as an alternative to “coefficients of 
separate determination” used in multiple regression analysis one might 
view the sample regression coefficients as given and derive measures from 
the following equation: 


(12) y = bo + biz + Daa + E, 


where bo, bı, and b are multiple regressicr. coefficients and e is the random 
error. Assumptions of the regression model imply that e is independent of 
x; and z, and the algebraic definitions of bı, be, and e make sample covari- 
ances of e with 2, and 2, equal to zero. Thus, we have 


Var(y | bo, bi, bal = bi? Var(x1) + b2? Var(z2) + Var(e) 


(13) 
+ 2bibs Cor (zs, £o). 

A proportion measure fcr each 2, Ze, and e cen be obtained by dividing (13) 
by the sum of the variances of these thres sources. The sample error vari- 
ancs is the error sum of squares, from the multiple regression, divided by N. 
The method has an intuitive advantage over coefficients of separate deter- 
mination in that consideration is given tc covariances among the indepen- 
dent variables. Also, in the special case where x; and a are orthogonal, this 
partition reduces to using the simple r-squares between y and each indepen- 
dent variable as relative measures of the contribution of each 2, and ze to 
the variance of y. 

However, the complete interpretation and further decomposition of 
coefficients of separate determination as presented by Wright [14], and later 
by Ezekiel [4, p. 382] and Schultz Io. p 142], gives essentially the same 
results as the foregoing analysis.’ In fact, the coefficients of separate deter- 
mination can be shown to equal 


(b1? Var(a1) + bibs Cov(ai, 22)|/Var(y) and 


(14) 
[bo? Var(a2) + biba Cova, 22)]/Var(y), 


where the variances and covariances are sample moments. The same mea- 


3 It appears that Wright had in mind esseniiallr the same approach as that used here to 
cope with a multiplicative relationship in the independent variables. This conjecture is based 
on his analysis of a product relation DA. p. 563] and ais statement, “It is also easy to show that 
the formulae apply approximately for multiplying tactors” [14, p. 567]. Wright does not give 
an explanation of his formula on page 568 for the variance of a product relation in two vari- 
ables, but his formula is the same as (5) except that the last two terms of (5) are missing. 
(Wrights assumption that żhe correlation between the two variables is zero automatically 
removes the third term of (51 containing Coen, z) ) A likely explanation of Wright’s formula 
is erroneous derivation of the product relationship from a series expansion. 
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sures in the common notation of regression are 


BE + Gët and 
Bo? + BiBor 12, 


where Ei and f: are the standardized regression coefficients commonly called 

“beta coefficients” and ry is the simple correlation between variables zm and 

£2. The equality of (14) and (15) follows directi from the algebra of multiple 

regression. 

. In view of these relations, researchers should heed the caution given by 
Schultz: 


The indirect or joint effect of any two independent variables is distributed equally 
between them. This should put us on our guard against an uncritical acceptance 
of the results yielded by the coefficients of determination. In the absence of a 
theory of the interrelations to be expected among our variables, the coefficients 
of determination might be quite misleading [9, p. 742]. 


(15) 


The situation is comparable to utilizing the methods presented earlier for 
decomposition of identity functions in random variables. All interaction 
terms are jointly determined by at least two variables, and the magnitude 
and sign of such an interaction term is determined by the interrelationships 
existing among its variables. 


An Illustration of the Method 


An application of.the method described here for partitioning the variance 
of crop production is summarized in Table 1. The analysis in part A of the 
table used total variance; that is, trend equations were not estimated for 


Table 1. Decomposition of crop production variance, time series data: 
1921-1963 for corn, wheat, and cotton; 1936-1963 for soybeans* 














: ` Quadratic | Linear Linear Relative 
Direct effects Linear acreage acreage yield error of 
Crop ; inter- times | times times linear 
nn) action quadratic | quadratic | quadratic | approxi- 
Acres Yield yield yield acreage mation 
(1) (2) (3) (4) (5) (6) WA 
Part A 
Corn, Mo. 0.2656 0.7344 | -0.5178 0.0342 | —0.1723 0.0189 0.3285 
Corn, U.S. -1473 -8527 |— .6349 -0357 |— .2422 -0849 0.4995 
Wheat, Mo. -4693 .5307 te .2947 -0459 |— .0526 |— .2161 0.4619 
Wheat, U.S. : «2753 7247 |— .2623 .0147 }|— .1355 -0204 0.1576 
Soybeans, Mo. +8393 - 1607 -5691 -0742 |— .0435 — .0069 0.0150 
Soybeans, U.S, ` 9438 -0562 -3669 .0181 -0083 -0857 0.0758 
Cotton, Mo. .3788 -6212 -0485 -0141 |— .0238 |— .0845 0.0987 
Cotton, U.S. -4613 5387 |— .7821 -0579 |— .0690 į— .0011 1.061 
Part B 
Corn, U.S. -2763 | .7237 |— .4891 .0054 |— .0871 -0377 0.0943 
Wheat, Mo. «9012 . -0988 -1137 0128 |— .0123 — .0443 0.0410 
Cotton, U.S. 0.9290 0.0710 |—0.0341 0.0240 0.0108 | —0.0267 0.0083 











a Column headings 1 through 6 refer to equation (5) and are ordered left to right in the same sequence 
as the separate terms of the equation, 
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acreage and yield. We intended our illustrative examples to portray the 
most adverse conditions for using the method. The systematic changes in 
specific crop acreages and yields introduce large higher-order interactions 
which are difficult to interpret. However, the standardization procedure 
suggested and stated exolicitly by equation (6) works well even under these 
conditions. 

The first three columns of Table 1 are the relative measures pı, Po, Pr from 
(6), with the sum of columns one and two equal to unity. The next three 
columns are the higher-order terms that were excluded from (6); they are 
standardized by the same divisor as used in (6). Column four was included 
primarily for completeness, since it is neutral in the decomposition of pro- 
duction variance into acreage and yield effects. Columns five and six are 
higher-order interactions, and our primary concern is that they not domi- 
nate the simplest interaction term, Zug, given in column three. Scanning 
Table 1, part A, the reader will see that the higher-order interactions do not 
appreciably alter the practical evaluation of the influence of acreage-yield 
interactions on production variability as measured by py in column three. 

Column seven is the relative error in production variance when com- 
puted by the first three terms of (5), that is, the linear terms of the Taylor’s 
series expansion. Specifically, column seven is 


| Var(y) — [u2 Var(as) + wi? Var(ae) + 2pm: Cov(ai, 2») | | /Var(y). 


It is comforting that the relative measures of (6) are essentially complete 
even when the absolute error is quite large. For example, the error for U. S. 
cotton is as large as the variance, and yet the relative measure p provides 
an excellent indication of the interaction effects. 

The three cases of largest error in variance estimation from using only the 
linear terms of the series expansion were selected for further analysis. One 
of these, wheat production in Missouri, had a high second-order interaction 
term approaching the magnitude of p2. 

Trend lines were fitted to each acreag2 and yield for each of these three 
sets of data, and the variance components about the implied trend function 
for production are listed in Table 1, part B. Variances were computed with 
means at the trend values in 1963, the last year in the data. 

Inspection of the res Dem Table 1, part B, shows the improvement that 
can be expected in the method when one uses deviations from a trend func- 
tion, that is, when one looks at year-to-year variation. Even the absolute 
errcr in variance estimation which results from using only the first three 
terms of (5) is very small. For example, compare the error (column 7) for 
U.S. cotton production in parts A and B of Table 1. The error is also greatly 
reduced for the other data, although not so dramatically. 

Tn closing, we reminċ the reader thet zhe six terms of (5) provide all the 
information that exists about the influence of q, and z on the variance of y, 
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and our concern with eliminating the last tiree terms is merely for conveni- 
ence in interpretation. Thus, the six standa-dized terms presented in Table 1 
provide a complete partitioning of the production variances into compo- 
nents of relative measure. However, we hove that we have presented a good 
case for focusing on only the first three zomponents, 11, p and ns, for 
practical interpretation. 


Appendix 


The appendix table of variance components for production of each crop is 
provided for the interested reader. These data were the source for computa- 
tion of Table 1, part A, in the text. The row for U. S. cotton production is of 
particular interest because it lets one see how, even if the error in the linear 
approximation is large, the relative measires pi, po and piz can quite ac- 
curately portray the contribution of azes, yield, and acre—yield inter- 
actions, respectively. 
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Communications 


LABOR MOVEMENTS BETWEEN FARM AND NONFARM JOBS: 
COMMENT 


The conclusions reached by Brian 
Perkins and Dale Hathaway [4], 
based on a sample of social security 
employment records, are interesting 
and significant.t The authors suggest 
that “increasing the gross outmove- 
ment [from farming] would not ap- 
pear necessary. Policies are neeced 
which will enable a higher proportion 
of those who do leave farming to be 
retained in the nonfarm economy” 
[4, p. 5]. 

The main point that I wish to make 
here is that, under the Perkins—Hatha- 
way definitions, social security statis- 
tics mav fail to differentiate actual 
movements between farm and non- 
farm jobs from purely statistical 
changes that do not represent job mo- 
bility. Misinterpreting such statistical 
changes as true intersector movements 
would tend to overestimate actual 
“outfarm” and “infarm” mobility and 
could lead to the “wrong” policy de- 
cisions. 

The euthors define the farm labor 


*The bulletin received an American 
Farm Economic Association award for 
published research, 1967. 


force “to include all persons in the So- 
cial Security sample who had cover- 
age from farm employment in that 
year.” Persons employed in agricul- 
ture were further classified as “farm 
operatcrs”? or “farm laborers.” Three 
additiona] definitions used are as fol- 
lows: (1) “Persons whose [social 
security] coverage in a given year 
was exclusively in nonfarm employ- 
ment were classified as being in the 
nonfarm sector”; (2) “those who had 
no covered employment in the given 
year were excluded from the labor 
force of both sectors in that year’; 
and (5) “employment changes from 
the farm sector in one year to the non- 
farm sector in the next year were re- 
ferred to as off-farm mobility, and the 
reverse movement as in-farm mobil- 
ity” [4, p. 8]. 

Disconcerting questions arise on 
these definitions since social security 
data for any given year clearly ex- 


* Actually the farm operator class also 
includes cthers, such as landlords who 
participate in the management or the 
er of crops or livestock on their 
arms. 
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clade many of those with farm earn- 
ings.’ In 1959, the lacest year for 
which data were included in the Per- 
kins and Hathaway bulletin,‘ 3.7 mil- 
lion individuals reported farm income 
to Internal Revenue Service as sole 
proprietors or farm par‘ners [6, pp. 
28 and 58], but only adout 2.2 mil- 
lion persons reported farm self-em- 
ployment earnings for social security 
[5, p. 6]. 

Farm self-employment earnings are 
reported as part of the federal income 
tax return. Therefore, differences in 
numbers reporting are cue largely to 
differences in reporting requirements. 
Persons with gross inccme from all 
sources of $600 ($1,200 for those 65 
or older) or more must file a federal 
income tax return. But farm self-em- 
ployment earnings are reDorted for so- 
cial security when net farm profit is 
$400 or more. Individuals may also 
report under the gross iacome option 
if their gross farm income is $600 or 
more. When an individual’s wages ex- 
ceed the ceiling on taxeble earnings, 
only his wages are reported.® 

Individuals often report farm in- 
come irregularly for social security.® 
This irregular reporting could result 
from their changing frcm farm em- 
ployment to another orcupation, as 


*'This and other important limitations 
of the data are discussed ia a publication 
referred to by Perkins and Hathaway in a 
footnote [3]. 

*The authors included additional years 
in a more recent paper [2]. 

*The maximum earnings which could 
be taxed were $4,200 from 1955 through 
1958; $4,800 from 1959 :hrough 1965; 
and $6,600 beginning in 1936. 

° À distinction should be made between 
irregular reporting of farm income and 
the intermittent reporting of combined 
farm and nonfarm income discussed by 
the authors [4, pp. 10-11]. 


Perkins and Hathaway conclude. 
However, individuals might also con- 
tinue their farming interests but re- 
port only nonfarm income. For exam- 
ple, a decline in farm self-employment 
ezrnings from more than $400 to less 
than $400 would be interpreted as a 
farm-to-nonfarm movement for indi- 
viduals with nonfarm wages covered 
by social security. No change in non- 
farm wage income would be neces- 
sary. 

Farm profits of $400 or less are not 
sc low as to be unimportant. As late 
as 1963, nearly 450,000 individuals, 
excluding pertners, reported net farm 
profits of less than $400, and 
1,094,000 reported net farm losses for 
federal income tex purposes [7, pp. 
80-81]. These two groups included 
nearly half those with farm self-em- 
ployment income. 

The gross income option used by as 
many as 560,000 persons in 1956 can 
also contribute to the observed “in” 
ard “out” movement from farming. 
By using the option, many individuals 
with low self-employment income 
have a choice of reporting or not [5, 
p. 28]. 

Farm landlords, in effect, also have 
an option which could influence ap- 
parent “infarm” and “outfarm” move- 
ments when there is essentially no 
change in the individual's farm situa- 
tion. Landlords who “materially par- 
ticipate” are required to report self- 
employment earnings of $400 or more 
from farming. However, by not meet- 
ing the material participation defini- 
tion, a landlord who may already be 
entitled to social security benefits or 
have coverage in nonfarm employ- 
ment can choose not to report for so- 
cial security. A simple change in his 
farm lease~but not necessarily in 
farm income--could shift him out of 


the Perkins-Hathaway farm sector. 
And if he had wages, he could easily 
be classed as an “off-farm mover.” 

Fluctuations in off-farm wage in- 
come from more to less than the maxi- 
mum taxable income could also cause 
irregular reporting even though the in- 
dividual’s farm situation was un- 
changed. Also, the 1959 change in 
maximum income to be taxed for so- 
cial security probably resulted in a 
few people’s being reported as infarm 
movers even though the change was 
again largely statistical. 

The self-employed class has been 
emphasized but “in” and “out” move- 
ments by farm wage workers could 
also be overestimated. USDA esti- 
mates show 3.6 million farm wage 
workers in 1959 [1, p. 8], but social 
security taxes were paid on farm 
_ wages of only 1.9 million [5, p. 6]. 
This difference can be largely ex- 
plained by workers’ not meeting mini- 
mum requirements. Farm wage work 
is counted only when (1) the work- 
ers cash pay in a year from one 
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employer’ amounts to $150 or more, 
or (2) the employee performs agricul- 
tural labor for one employer on 20 or 
more days during the year. 

The important point is that a farm 
wage workers income might be re- 
ported irregularly because his farm 
earnings were low and variable. And 
these are income characteristics of 
many casual farm workers. Also, earn- 
ings could remain the same from year 
to year but not get reported in some 
years because the worker had several 
employers and received less than $150 
from each. 

It is possible and seems likely that 
many of the apparent job movements 
are due to the peculiar nature of so- 
cial security data. Further work ap- 
pears to be needed before policy deci- 
sions are based on the authors’ conclu- 
sions. 

Epwarp I. REINSEL 
Economic Research Service 
USDA 


"Farm crew leaders are usually con- 
sidered to be employers. 
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LABOR MOVEMENTS BETWEEN FARM AND NONFARM JOBS: 
REPLY 


Mr. Reinsel, in his comment, has 
emphasized the problems inherent in 
the use of social security data for mo- 
bility analysis: problems which have 
been of much concern to us as re- 
searchers over the decade during 
which we have worked with these 
data. We believe that his view greatly 
exaggerates the problems, fails to rec- 
ognize the advantages of these ccntin- 
uous-register data, and leads to unjus- 
tified doubts about the conclusions we 
have drawn from our analyses [3, 4, 
6]. 

Specifically, Reinse] criticizes our 
use of these data as a basis for mobil- 
ity policy recommendations on two 
counts: (a) the comparability of social 
security data on the zarm operator 
work force with date from other 
sources on farm operators, and (b) 
the limits on earnings creditable for 
social security purposes which might 
result in an overestimation of gross 
movements between farm and non- 
farm jobs. Our awareness of the first 
of these problems is evinced by the 
fact that two doctoral theses were 
completed at Michigan State Univer- 
sity to explore the comparability and 
utility of the data before any results 
were published [1, 9]. The second 
also was examined at length in a doc- 
toral dissertation before the publica- 
tion of any results [5]. These studies 
are cited and partly reproduced in our 
bulletin [6] and in an earlier publi- 
cation [10]. 

The contention that we may have 
overestimated gross farm labor mobil- 
ity is belied both by checks which we 
made on our estimates and by the 
consistency of these estimates with 


census counts of gross migration. Use 
of a dummy variable technique in 
multiple regression analysis permitted 
examination of the off-farm mobility 
rate of farm operators in the specific 
income classes about which Reinsel 
expresses concern, namely, those in 
the highest and lowest income classes 
and those using the optional reporting 
method. None of these census groups 
exhibited significantly higher off-farm 
mobility rates. Nor are Reinsel’s gen- 
eral misgivings about the effects of 
persons opting into and out of social 
security participation on gross mobil- 
ity estimates warranted, since those 
who had continuous coverage actually 
exhibited higher mobility rates [5]. 
In the case of farm wage workers who 
were multiple jcbholders, very high 
gross mobility rates were observed 
and attributed to the unstable job pat- 
tern of casual, seasonal, and migratory 
workers who have little commitment 
to either farm or nonfarm employment 
[4, 6]. Nevertheless, Reinsel notes 
this point in a manner which suggests 
taat we had ignored it. 

Our estimates of gross farm labor 
mobility should surprise no one who 
has examined census gross migration 
data.1 For example, farm-to-nonfarm 
migration between 1949 and 1950 av- 
erages 7.8 percent whereas nonfarm- 
to-farm migration averages 3.8 per- 
cent. Since these rates refer to the en- 
tire population and to migration, one 
would expect the mobility rates of 
persons in the farm labor force to be 
substantially higher, as our estimates 
indeed indicate. In addition, our re- 


* See Perkins [5], and also Sjaastad [7]. 


sults are consistent with those of other 
mobility surveys [8] and with dis- 
cussions with farmers [2]. 

Despite problems in the use of so- 
cial security data, we believe that the 
continuous-register nature of these 
data far outweighs their disadvan- 
tages. The world would be a wonder- 
ful place indeed if researchers had 
perfect data. But we do not, in any 
area; yet we tabulate, correlate, simu- 
late, program, and publish research 
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results, and policy is made on the 
basis of this incomplete information. 
We believe that policy based upon 
our research will be at least as 
soundly based as most, and more 
soundly based than if it depended 
solely upon the traditional cross-sec- 
tional census or survey tabulation. 
Brian B. PERKINS 
University of Guelph 
DALE E. HATHAWAY 
Michigan State University 
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POTENTIAL ENTRANTS AND PROJECTIONS IN 
MARKOV PROCESS ANALYSIS: 
COMMENT 


The article by Stanton and Kettu- 
nen [2] clearly points out that the 
number of firms assumed to be poten- 
tial entrants to an industry is not a 
passive variable when the number of 
firms in an industry is projected 
through the use of Markov process 
analysis. It deals with the case where 
the number of firms which do enter an 


industry at each size is known, but the 
number which could enter but do not 
is unknown. Therefore, the total num- 
ber of potential entrants is not known. 

Let us refer to the total number of 
potential entrants as N;, to the number 
of firms which desire to enter but 
which cannot (or do not) as n,, and to 
those entering at size levels 1, 2,..., 
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j as M4, Ne, .. fi, We then have 
N: = Zn; (i= 0,1, 2,..., 7). 

In the example cited, n; where 
i= 1, 2,..., j is known; n, and N; 
are unknown. 

Stanton and Kettunen show the im- 
portance of selecting a “proper” N, 
since as Nr is increased tke estimate of 
the number of active farms in some 
future time period decreases at a de- 
creasing rate. They state: “This effect 
may explain in part why workers kave 
chosen arbitrarily to use a large num- 
ber for N [N,]. Such an assumption 
meets the requirements of the perfect- 
competition model but is not as satis- 
factory when competition is restricted” 
[2, p. 635]. 

They conclude that when conditions 
in the industry under study resemble 
those of perfect competition, the num- 
ber of potential entrants (N;) should 
be large relative to the number of 
active firms. On the other hand, they 
state that when conditions resemble 
those of monopoly the choice of N; 
should be more restrictive. This con- 
clusion, taken with their analysis ex- 
ploring the effects of various sizes of 
N,, leaves us with the contradiction 
that a more nearly competitive in- 
dustry will in the future have a smaller 
number of members than would the 
same industry had it been at the mo- 
nopolistic end of the market structure 
continuum. 

We believe that Stantcn and Kettu- 
nen have applied the theory of market 
structure to the wrong variable. In the 
usual conception of equilibrium eco- 
nomics, the number of firms desiring 
to enter an industry is a function of 
the amount of excess profit enjoyed by 
firms in the industry and the degree to 
which this amount is public knowl- 
edge. On the other hand, the theory of 
market structure classifies indus‘ries 


not on the basis of those desiring to 
enter but on the basis of the number 
of fms in the industry, product hom- 
ogeaeity, freedom of entry, and inde- 
pendence in decision making [1, pp. 
20€-207]. 

Ia the light of the above reasoning, 
we submit that, rather than giving im- 
plications about the size of N;, market 
structure theory should be used to 
make implications about the size of n,. 
In perfectly competitive industries, no 
barciers to entry exist. Thus, all firms 
whc desire to enter an industry are 
able to do so. Therefore, we would 
hypothesize that n, would in this case 
approach zero, and N; would equal 


D 


Lm. 
i=l 

At the extreme of complete monopoly, 
all potential entrants would be ex- 
cluced; therefore n, would equal N, 
and n; would equal zero (i= 1, 2, 
EE e 

This construction could be made op- 
eratonal by selecting a value for the 
Goo zell (probability of not becoming 
an tive firm) in the Markov transi- 
tian matrix [2, p. 635] such that it 
designates the degree of competition 
in he industry. That is, Geo = 0 re- 
Dec perfect competition and ao = 1 
reł-cts perfect monopoly. Thus do, 
coud take on values from 0 to ap- 
pro-imately 1, depending on the de- 
grec of competition in the industry. 
Onee this cell was established, the 


“When do = 1, the computed value of 
N. ~vill be undefined. Only under perfect 
morpoly will this be the case and in 
sucL an industry there is a single firm. 
Theefore, we need not be concerned 
wit! the transition cf firms in perfect mo- 
nopoly through time. For the purpose in- 
tenced, then, do approaches one only at 
the apper limit. 


number of potential entrants N; could 
be calculated as 


Ce 
N, = Ua 

This causes a solution to be generated 
which gives a larger future number of 
active firms under competition than 
for the same data under monopo- 
ly. This method uses the theory of 
market structure as it reflects industry 
entry in a more basic manner than is 
the case in the Stanton and Kettunen 
article. 

One further note seems appropriate 
on this subject. We recognize the 
basic deficiency of Markov process 
analysis, as did Stanton and Kettunen 
[2, p. 633], in that it implies aggre- 
gates of economic forces which do not 
submit to specific theoretical test. 
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However, we feel that many useful 
applications of this tool can and will 
be made as more economic premises 
can be incorporated into models 
which use the basic Markov process. 
An indication of this is given by Tel- 
ser [3], who assumes that the transi- 
tion probabilities are functions of cer- 
tain variables and that the way in 
which the probabilities change may be 
determined by changes in these vari- 
ables. When richer models are con- 
structed and the now skeleton frame- 
work is clothed with more specifiable 
variables, Markov process analysis 
may enjoy more legitimate economic 
application. 

GEORGE P. Lee 

Purdue University 

AND 

Joen H. Berry 

Economic Research Service 

USDA 


References 


[1] Baumo, WILLIAM J., 
Cliffs, N.J., Prentice-Hall, Inc., 1961. 
[2] STANTON, BERNARD 
tions in Markov Process o 


Economic Theory end Operations Research, Englewood 


F., AND Lavat KETTUNEN, “Potential Entrants and Projec- 
J. Earm Econ. 49:633-642, > Aug. 1967, 


[3] Texser, Lester G., “Least-S SC Estimates of Transition Probabilities,” in 


Measurement in Economics, 
versity Press, 1963, pp. 286-291. 


. Carl Christ and others, Stanford, Stanford Uni- 


POTENTIAL ENTRANTS AND PROJECTIONS IN 
MARKOV PROCESS ANALYSIS: 
REPLY 


One of the objectives of our origi- 
nal article was to draw attention to 
the effect of alternative assumptions 
‘about the number of potential en- 
trants on subsequent projections for 
an industry. This objective appears to 
have been met. Lee and Berry com- 
ment on specific ways of estimating 
the total number of potential entrants 
or the probability value for the upper 


left-hand corner of the transition 
probability matrix. We share their 
concern for careful thought in select- 
ing a value for this variable. 
Increasing use of the Markov pro- 
cess approach in studying structural 
change in an industry is likely. For 
short-run projections of expected 
changes in an industry, alternative 


‘calculations using different values for 


752 | COMMUNICATIONS 


N or doo may be helpful. After all, 
each of the probability values in the 
original P matrix are orly estimates of 
the “true values” basec on historical 
observation. Error in estimating any 
of these probability values will affect 
subsequent projections. But the key 
assumptions relate to rates of exit and 
entry, and both of these rates may be 
established on a priori grounds by the 
analyst as well as internally by Mar- 
kov process analysis. 

The number of potential entrants 
will always be determined in a man- 
ner which is subjective in some sense. 
In a. historically declining industry, 


the assumption of large N in a regular- 


Markov model suggests more rapid 
rates of decline than does the assump- 
tion of small N. Conversely, in an ex- 
panding industry, such as that studied 
by Irma G. Adelman [“A Stochastic 
Analysis of the Size Distribution of 
Firms,” J. Am. Stat. Assoc. 53: 
893-904, Dec. 1958] and char- 
acterized by restrictions to competi- 
tion, assumption of larce N increases 
the rate of increase bch in numbers 


af firms entering and in their size. Lee 
and Berry’s comments with respect to 
the correspondence of probability 
values of 0 and 1 to perfect competi- ` 
Con and monopoly appear less realis- 
tic in this case. Where major restric- 
tions to competition exist, changes: in 
numbers should be expected to be 
slow compared with changes under 


‘competitive conditions. 


For economists projecting struc- 
taral changes in an industry, Markov 
process analysis is a helpful tool. Con- 
sideration cf one or more absorbing 


‘states in the analysis may be most 


realistic. Hypothesizing rates of entry 
f-om outside the system in succeeding 
periods may be appropriate. Like any 
tool of analysis, it should be adapted, 
insofar as possible, to meet the needs 
af the research problem considered. 

B. F. STANTON 

Cornell University 

AND 

LAURI KETTUNEN 

Agricultural Economics 

Research Institute 

Helsinki 


AN ECONOMIC APPRAISAL OF FUTURES TRADING IN LIVESTOCK: 
COMMENT” 


The analysis by Skadberg and Fu- 
trell of futures trading in live beef 
cattle correctly points out many char- 
acteristics which make cattle feeding 
and marketing different from the 
grain business [3]. Eowever, they 


* In writing this article, I have been 
greatly assisted by the comments of L. V. 
Manderscheid at Michigen State Univer- 
sity, and I have drawn heavily on knowl- 
edge gained in Roger W. Gray’s course 
on futures markets at Stanford University. 
Michigan Agr. Exp. Sta. 7. Art. 4320. 


err by analyzing hedging of cattle on 
feed in terms of guidelines developed 
in the grain trade. Firms engaged in 
storing grain modify the commodity to 
some degree, but their output is quite 
similar to their input in physical form. 
Consequently, these firms can hedge 
grain by using only the commodity 
market in grains. 

Cattle feeders, on the other hand, 
produce a finished product—fat cattle 
—which bears little resemblance to 
the calves and feed that are the prin- 


cipal inputs. They must consider the 
relationship between their purchased 
inputs, feeders and grain, and their 
output, fat cattle, in hedging their 
feeding margin? ` 

Conceptually, cattle feeders can 
implement a quite complete hedging 
program because futures are traded in 
corn, soybean meal, feeder calves, and 
fat cattle. A feeder who follows a very 
simple, routine hedging plan could 
proceed as follows: At the time he 
buys feeder calves, he feels reasonably 
certain about what his corn and soy- 
bean meal will cost (especially if he 
has grown his own com and beans) so 
that the expense and bother of trans- 
actions in futures for these items doss 
not seem worthwhile, but he is not 
sure what fat cattle prices will be 
when the cattle are sold. When he 
buys feeder calves, he sells fat cattle 
futures for the month that corresponds 
most closely to the anticipated month 
of sale. The fat cattle futures are 
bought back when he sells fat cattle. 
The feeder is assured of the margin 
which exists between his cash pur- 
chases and the sale of the future in 
October. This result depends on the 
futures price’s being nearly equivalent 
to the cash price when the futures 
contract matures, which will tend to 
occur because of the possibility of de- 
livery on the contract—although the 
timing and location of deliveries and 
the variation in cattle will affect it. A 
feeder who buys corn as needed may 
wish also to hedge routinely in the 
corn futures market. 

As we include more opportunities 
in the hedging program for the feeder 


*These ideas appear to be similar to 
those developed independently by Paul 
and Wesson for the soybean crushing in- 
dustry [1] and later “applied to cattle 
feeding [2]. 


Communications / 753 


to use his discretion at points of deci- 
sion, we move from routine hedging 
to what is commonly called selective 
hedging. The differences between the 
two are questions of degree. Let us 


now look at how a feeder could use 


selective hedging to establish his mar- 
gin. Throughout the year he would 
watch the margin in the futures mar- 
kets between months in which he has 


‘taken or will take a position; when the 


margin reaches a value which he be- 
lieves is the best that he can do, he 
sets his margins by buying feeder fu- 
tures and corn futures and selling cat- 
tle futures. He may set his margin be- 
fore he buys feeders, while he feeds 
feeders, when he markets fat cattle, or 
after he markets fat cattle. Liquidating 
transactions in futures would be carried 
out when he makes cash purchases or 
sales—selling cattle futures when he 
buys calves, for example, or buying 
fat cattle futures when he sells fat cat- 
tle. If offsetting transactions were not 
made simultaneously, but liquidating 
transactions were performed when the 
lowest anticipated margin occurred, 
the transactions would be speculative. 
In order for a feeder to hedge to 
best advantage, he needs an easily un- 
derstood measure of margins which is 
simple for him to adapt to his opera- 
tion. A straightforward method is sim- 
ply to subtract the variable costs of 
producing 100 pounds of beef from 
the market price per hundredweight. 
An example for a hypothetical feeder 
is 

margin/ewt. = price of fat cattle/owt. 

4 (calf purchase price/cwt.) 
7 10.50 
55 (corn price/bu.) + 36 

= 10.50 i 


This formula reflects the following as- 
sumptions: feeder calves weigh 400 
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pounds at the time of purchase, the 
expected weight of the fat cattle at 
selling time is 1050 pounds, 55 bush- 
els of shelled corn are used per steer, 
and other variable costs total $36 per 
steer. These figures, of course, vary 
among operations, and each feeder 
would use a measure appropriate to 
his own business. 

Whatever measures of margins are 
used, it would be helpful if someone 
would report them regularly as they 
apply to “typical” operations. Feeders 
would need some idea of how much 
the measures fluctuate and at what 
values margin setting in futures 
should be avoided or carried out. 
Within general guidelines, each feeder 
would use his own discretion. The ex- 
tension service, commission firms, and 
brokerage firms might do their clients 
a useful service by quoting such mea- 
sures along with other market infor- 
mation. 

This approach de-emphasizes many 
of the characteristics cited by Skadberg 
and Futrell as making cattle hedging 


impractical. The hedge is not based 
on ideas with their roots in storage 
ccncepts, so the fact that little beef is 
stored. is not impcrtant. The cash and 
futures market transactions are com- 
parable in the kind and quantity of 
the commodity bought or sold. The 
spread between two futures (or a 


-cash and a future) market prices for 


different commodities replaces the 
basis between cash and futures prices 
in a single commodity as the determi- 
nant of the success of the hedge; tech- 
nical production relationships should 
insure that this spread stays within 
certain bounds, just as technical stor- 
age relations limit the spread in a 
grair hedge. The degree of market li- 
quidity is an important determinant of 
how well the spread behaves.. Thus, 
fat cattle futures, like those in the 
grain market, can play an important 
pricing role by helping to stabilize the 
margin in cattle feeding. 


GLENN L. NELSON 
Michigan State University 
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AN ECONOMIC APPRAISAL OF FUTURES TRADING IN LIVESTOCK: 
REPLY 


Mr. Nelson’s comments on our arti- 
cle in the December 1956 issue of this 
journal seem to indicate that he has 
misinterpreted the main point of our 
paper. Many of his comments appear 
to support and reinforce our own 
ideas. We do not analyze hedging of 
cattle on feed in terms of guidelines 


developed in the grain trade. In fact it 
was, and still is, our contention that 
traditional guidelines and logic should 
not be applied wholesale to the new 
livestock futures markets. Thus, our 
seccnd paragraph states, “We believe 
that there has been a tendency to 
transfer conventional futures market 


logic to these new markets without 
appropriate adaptation or consider- 
ation of the nature of the markets can- 
cerned, This paper therefore chal- 
lenges the applicability of some as- 
pects of traditional futures market 
form to futures trading in live cattle 
and hogs.” 

The main theme of our article is 
that characteristics of livestock pro- 
duction and pricing place some limita- 
tion on the degree of precision with 
which price protection can be 
achieved through hedging. We also 
maintain that certain features of the 
live cattle futures market are different 
from more conventional futures mar- 
kets, and that these differences need 
to be recognized for their possible im- 
pact on hedging technique and re- 
sults, 

Mr. Nelson stresses the potential of 
selective hedging versus routine hedg- 
ing. Again, we agree wholeheartedly. 
We emphasize this on page 1488 in 
the following paragraph: “This does 
not mean that the market will not 
offer attractive hedging opportunities 
at times. It does suggest that substan- 
tial skill is required in determining 
opportune times for hedging with cat- 
tle futures, in evaluating the market 
position taken, and in completing the 
transaction most advantageously.” 

The “straightforward” method that 
Mr. Nelson suggests for evaluating 
hedging possibilities has merit. He is 
correct in saying that this approach 
de-emphasizes many of the character- 
istics of the live cattle market cited in 
our article. It also de-emphasizes his 
apparent basic point of discussion that 
hedging of cattle should not be ana- 
lyzed in terms of guidelines developed 
in the grain trade, since this method 
in part assumes some very conven- 
tional futures market relationships. 
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The- simplifying assumptions of his 
hedging method ignore what we feel 
is an important consideration in evalu- 
ating hedging opportunities with live 
beef futures, This is the relationship 
between the price and quality of the 
cattle hedged and the price—quality 
package represented by the futures 
contract. Not only is the cash price 
range relatively wide for choice grade 
steers, but also the price relationships 
between weight and quality levels 
within the choice grade are by no 
means constant. Hence, his statement 
that “the cash and futures markets © 
transactions are comparable in kind 
and quantity” assumes away one of 
the limitations to precise hedging of 
live cattle which we feel exists. 

We seem to agree on our ideas 
about the relevance of basis in the live 
cattle futures market. We point out 
that basis and basis change related to 
time periods are not applicable in live 
cattle futures but that basis due to lo- 
cation and quality is quite relevant. 
These differences may not impair 
hedging potential, but they do need to 
be recognized when market positions 
and expectations are evaluated. 

Mr. Nelson’s formula for estimating 
the margin available from hedging 
cattle feeding operations can be a use- 
ful starting point and a guideline as to 
whether the futures market offers an 
alternative that warrants closer con- 
sideration at a particular time. But it 
is by no means in itself a sufficient 
guide to selective hedging. More de- 
tailed study of the particular feeding 
situation involved would be needed 
before a hedging decision should be 
made. 

Mr. Nelson states that “fat cattle 
futures . . . can play an important 
pricing role by helping to stabilize the 
margin in cattle feeding.” This will 
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take place only if these guidelines are 
used widely enough by feeders or 
hedgers to force adjustments in feeder 
cattle and/or feed prices which are 
consistent with live cattle futures 
prices. 

A final comment: Mr. Nelson sates 
that we took the position that the 
characteristics of the live cattle market 
cited in our article make cattle hedg- 
ing impractical. We did not say this at 
all. We did say that “the futures mar- 
ket in live cattle does nct offer signifi- 
cant hedging or pricing potential at 
this time.” We recognize that favor- 
able hedging opportunities have ex- 


isted at times during the past two 
years. But in our judgment, the major 
points of our article are still relevant 
ard must be considered in evaluating 
hedging opportunities. The approach 
to hedging live cattle is different from 
conventional futures markets; the de- 
gree of hedging protection evailable is 
limited by certain characteristics of 
cattle production and pricing; and the 
economic incentive for speculation 
and hedging may be limited by these 
characteristics. 

G. A. FUTRELL AND 

J. M. SKADBERG 

Iowa State University 


AN APPLICATION OF STATISTICAL DECISION 
THEORY TO COMMERCIAL TUEKEY PRODUCTION: COMMENT 


In their recent article, Eidman, 
Dean, and Carter [2] made an inter- 
esting application of s-atistical deci- 
sion theory to the decision prcblem 
faced by a turkey producer in an inte- 
grated industry. However, they seem 
to have overlooked the simplicity of 
their model and used simulation meth- 
ods where direct analysis would have 
been more accurate and easier in 
many respects. ` 

Table 4 of the article [2, p. 862] 
presents the unconditional probability 
distribution of net retuzns under con- 
tracts A and B, and elso the condi- 
tional distribution for en independent 
producer where returms are statisti- 
cally dependent on a price forecast. 
Within the decision framework used, a 
policy or decision rule is defined by a 
function D(P) that spacifies a choice 
of contract A, contract B, or indepen- 
dent production for each price fore- 
east P. Kidman et al. used simulation 
to evaluate six such pclicies by simu- 


lating the probability distribution of 
the sum of net returns over a ten-year 
period for each policy. 

The primary purpose of this note is 
to show that these policies can be 
evaluated analytically without simula- 
tion, and also it will be pointed out 
that the policies considered by Eid- 
man ef al. are unnecessarily restric- 
tive. The discussion uses annual re- 
turns but the results are applicable to 
eny finite planning period since the 
assumption of normality on the annual 
return functions implies normality for 
a sum of the annual returns. And as is 
well known, the parameters for the 
longer period are related in a very 
simple way to those for the annual pe- 
riod. If annual returns should show 
evidence of being skewed, the gamma 
distribution has this same advanta- 
Zeous property of the normal. 

First, let us define each price fore- 
zast as a state which has an associated 
probability, p;, for the ¿th state. In 


Table 4 of the article, the number of 
states is eight, one each for columns 4 
through 11. These probabilities, p; 
can be computed from regions of the 
assumed bivariate normal distribution 
for prices of tom and hen turkeys. For 
example, the probability associated 
with column 5 would be 

pr = Pr[17 < Px < 19,15 < Pr < 17], 
where Py and Pp are prices of tom end 
hen turkeys and column 5 is denoted 
as the second state. 

A strategy or decision rule specifies 
one of the contractual arrangements 
(no contract being a choice cf con- 
tract) for each state i. Let k denote 
the contractual arrangement in gen- 
eral such that k = 1, 2, or 3 implies 
contracts A, B, or no contract, respec- 
tively. Then a decision rule is com- 
prised of a sequence of eight values 
for k, one for each state. For example, 
a policy of following contract A re- 
gardless of the price forecast would 
be denoted (1, 1, 1, 1, 1, 1 1, 1,) and 
the following policy (2, 2, 2, 3, 3, 3, 
3, 3,) would imply contract B if the 
price forecast was states 1, 2, or 3 
and independent production other- 
wise. 

For any state i and decision k, con- 
ditional means and variances can be 
calculated, as explained by Eidman 
et al. on page 863. Their assumptions 
imply distinct conditional distribu- 
tions for each state under independent 
production, and identical distributions 
from state to state for either contract 
A or contract B. Denoting the condi- 
ional means and variances under a 
choice k by Ga and o, respectively, 
we have 

Ha = Ge gel = o 

Hin = Ha, O72 = o? (t = 1, 2, +--+ -, 8), 
while yj; and oui change from state 
to state. 
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We are now in a position to write a 
simple expression for the uncondi- 
tional mean and variance of returns 
from following any decision rule. The 
decision rule specifies a value of k for 
each state i; therefore, the k subscript 
on p and ¢ is dropped and these pa- 
rameters are written as functions of a 
decision variable, d. For any decision 
rule d, the mean and variance of re- 
turns are 


8 
(d) = Zap n @) 
and 


3 8 
o(d)? = A. pi rid +), pe ld) — ea), 
iml iml 
which follow directly from elementary 
probability theory. 

Since there are three alternatives 
for each state and eight states, the 
total number of decision rules is 38 = 
6,561, which would be burdensome to 
evaluate; but most of these could be 
eliminated by intuitive reasoning. The 
subset of strategies evaluated could be 
culled further by deleting any strategy 
that had a rival strategy with greater 
mean and smaller variance. The final 
subset of strategies would provide a 
set of points in the (p, o) plane which 
could be treated as an approximation 
to a continuous decision efficiency 
frontier. The decision theory appropri- 
ate for analysis of the problem from 
this point is presented by Lintner 
[4], and it was recently applied by 
S.R. Johnson to farm diversification 
[3]. 

Another point that should be men- 
tioned is the very restrictive set of 
strategies permitted in the Kidman ar- 
ticle. A turkey farmer would usually 
know the contract price before mak- 
ing a decision so that his best decision 
rule would take cognizance of con- 
tract prices under each plan, A and B, 
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as well as the price forecast. In gen- 
eral, one could visualize a joint den- 
sity function for the three random 
events: (1) price under contract A, 
(2) price under contract B, and (3) 
the relevant price forecast for the in- 
dependent producer. These three 
events would most likely be statisti- 
cally dependent, but the dependence 
would be advantageous since it would 
permit description of the state of the 
process with fewer discrets states. The 
simplification from statistical depen- 
dence of the state variables is exem- 
plified by the prices of tom and hen 
turkeys. If they were not so closely 
correlated, the conditional probability 
distribution for returns given in Table 
4 [2, p. 862] would have to be 
greatly expanded to permit additional 
combinations of tom and hen turkey 


prices. 

Aaother possibility that should not 
be overlooked is a combination of 
strategies comparable to that consid- 
ered by Burt and Johnson [1] for 
wheat-fallow decisions in the Great 
Plains. The success of a combination 
of s:rategies is tied closely to the co- 
variance of returns among various 
strategies. It would take some detailed 
work on the data to say anything defi- 
nite ebout these covariances, but they 
wouid be related directly to the corre- 
latian between contract prices and 
forecast prices. A weak correlation 
would imply considerable leverage for 
a ruxture of strategies compared to a 
singe strategy. 


Oscar R. Burr 
University of Missouri 
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IMPROVING OUR HABITS OF LITERATURE USE 


Last year Dr. Littleton presentec to 
the agricultural economics profession 
in North America a thoroughly docu- 
mented report [6] which in many re- 
spects should startle us into reflecting 
on our habits of literature use. Little- 
ton finds that we apparently write a 
lot more for others than for our col- 
leagues. Consequently we do not 
seem to read, collectively, what we 
write. Littleton notes that we prefer to 
rely on personal exchange rather than 


on the perusal of the printed word. 
This confirms findings made among 
other professional groups [2, 8]. 

A vicious circle—disregard of the 
writen medium, disuse of biblio- 
graphical services, dereliction of these 
services, high cost of literature 
searches, disregard for prior work, fur- 
ther contempt for the written medium 
—is leading to a crisis in agricultural 
ecanamics. A true science, what Bress- 
ler called “building research upon re- 


search” [1, p. 528], must never, 
even in this MacLuhanesque age, allow 
itself to neglect the written medium 
as a means of interpersonal exchange. 
The purpose of this note is to alert 
members of this association to the 
problem and suggest ways in which 
everybody can help to solve it. 

The problem is twofold. First, use 
of professional agricultural economics 
literature is somewhat haphazard and 
uneven within the profession. Com- 
munication of new ideas, methods, 
and results of research is not as 
efficient as possible. Second, biblio- 
graphical services, accession lists like 
the formidable Bibliography of Agri- 
culture, and abstracting journals, 
whose purpose it is to bring appropri- 
ate publications to the attention of ap- 
propriate users, for various reasons do 
not do their designed job. They are 
not coordinated, and they suffer from 
the two inefficiencies of duplication 
and omission. These inefficiencies dis- 
courage workers in our discipline from 
using even the available bibliographic 
services, 

This state of affairs is regrettable. It 
deprives agricultural economists of 
services enjoyed by chemists, biolo- 
gists, physicians, and other profes- 
sional groups served by specialized in- 
formation services. A lack of generally 
accepted bibliographic services con- 
tributes to excessive reliance on 
word of mouth communication, to fac- 
tionalism and “schools,” to provincial- 
ism, to a cynical disregard for written 
communications (“They only publish 
for promotion. anyway!”), to duplica- 
tion of research effort, to failure to 
communicate (as opposed to writing 
about) important findings, to persis- 
tence of confused terminology and 
contradictory theories. that go for a 
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time unchallenged, and to failure to 
“build research upon research” except 
in the more compelling environment 
of this school or that. It causes ineffi- 
ciency and wastes resources. 

It is easy to lay the blame for the 
state of affairs on someone else’s door- 
step. But from personal acquaintance 
I know of the callous indifference 


‘many of us hold towards our own spe- 


cialized literature. We can hope, per- 
haps in the near future, to improve 
substantially literature storage and re- 
trieval services, thanks to the efforts of 
farsighted members of the AAEA who 
initiated the Literature Retrieval 
Committee. The committee is now 
busy laving the groundwork for a 
technically sound Information Center 
for the profession. Its forthcoming 
proposals deserve our support. In its 
work, the committee can draw upon 
the practical experience gathered in 
hundreds of specialized information 
centers [6], Littleton’s own work 
[7], and the report of Task Force 
ABLE [5]. 

But technical perfection will serve 
us little if we are not prepared, as re- 
sponsible individuals, to go a step fur- 
ther. Once we have an efficient litera- 
ture retrieval system, let us inculcate 
in ourselves disciplined habits of seek- 
ing out, taking note of, and giving 
credit to, information that is available 
in the rather extensive body of agri- 
cultural economics literature. 

A panel convened by the Presi- 
dent’s Science Advisory Committee, 
chaired by A. M. Weinberg, issued a 
report, the recommendations of which 
we should adopt individually and col- 
lectively: 


All those concerned with research and de- 
velopment . . . must accept responsibility 
for the transfer of information in the same 
degree and spirit that they accept re- 
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sponsibility for research anc development 
itself. . . . The working scientist must .. . 
share many of the burdens that have tra- 
ditionally been carried by the prafes- 
sional documentalist. e ae See 
munity generally must devote a larger 
share Gs heretofore of its time and a 
sources to the discriminating management 
of the ever-increasing technical record. 
Doing less will lead to fragmented and 
ineffective science. . . . We shall cope 
with the information explosion, in the 
long run, only if some scientists . . . are 
prepared to commit themselves deeply to 
the job of sifting, reviewing, and synthe- 
sizing information. . . . Such scientists 
must create new science, not just shuffle 
documents. . . . We urge the technical 
community to accord such individuals the 
esteem that matches the importance of 
their jobs [9, pp. 1-2]. 


In view of our own experience and 
the experiences of other professions, 
as expressed in the Weinberg Report, 
I would like to suggest the following 
five points as the basis for consider- 
ation and action by members of the 
AAEA. 

L Let us examine our own per- 
sonal habits of communication—writ- 
ing, citing, and reading—and, if 
found wanting, improve these habits 
systematically. Let us set an example 
to help inculcate these habits in cur 
students. Probably we must systemati- 
cally teach better practices of 
communication [4]. 

2. The technical problems to be 
overcome require thought and deliber- 
ation. The literature retrieval commit- 
tees will invest a great deal mere 
time, money, and effort in specific 
proposals for improving the present 
system of. bibliographic services. The 
committees are anxious ta cooperate 
with members wishing to make contri- 
butiors by communicating sugges- 
tions, ideas, and experiences. This is 
in many ways a new departure for the 
associations. Any early contribution 


will carry weight. 

3 The professional associations 
nay either themselves initiate, or de- 
mari from their respective govern- 
mers, decisive coordination and a 
subs<antial improvement of the exist- 
ing iecialized bibliographic services. 
The experience of thousands of mem- 
bers and Dr. Littleton’s findings cast 
doul-s on the prevailing practice 
which treats agricultural economics 
Rrer re as a mere appendix of a 
huge “agricultural-biological” infor- 
mation system. We cannot afford to 
ecquiesce in a system that pays mere 
lip service to the users’ demands and 
sacrfices our special needs to process- 
ing ficiency and convenience for the 
nan-ger of the system. 

4. The trend of the times has been 
very strongly towards specialized in- 
formation centers, for good reasons. 
New institutions often have been nec- 
essar/ to cope with new problems. An 
Agricultural Economics Information 
Center would be a modestly progres- 
See ind by no means unprecedented 
o-garization. It would provide some 
badl: needed services immediately. In 
the lang run it would provide a place 
whers the users, the custodians, and 
the --ocessors of bibliographical infor- 
maticn could develop—and keep up to 
date—an efficient information acquisi- 
tion, -etrieval, and diffusion system. 

5. We must learn to accept the 
tesks of sorting, reviewing, and syn- 
thesizing information as equal in im- 
portance to the tasks of research, 
classmom teaching, and extension 
work. This implies adequate moral 
and fuancial support for organizations 
and individuals who pursue these new 
tasks essential for staying on top of 
tke “information explosion.” It also 
implics that individuals engaged in 
sting, reviewing, and synthesizing in- 


formation must be accorded the same 
professional esteem that we now ac- 
cord those engaged in the traditional 
professional tasks. 

The profession of agricultural eco- 
nomics in the United States has given 
agricultural economists in the rest of 
the world magnificent leadership. 
Through sensitivity to needs, fore- 
sight, and dedication it has contrib- 
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uted immeasurably to the advance of 
the nation and has prospered itself. It 
is my fond hope that North America 
may be able to retain its position of 
leadership in the area of agricultural 
economics literature control, just as it 
has achieved a position of leadership 
in agricultural economics proper. 

Wo trcanc M. SCHULTZ 

University of Alberta 
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WHITHER SUPPLY ELASTICITY? 


Is quantity becoming more or less 
responsive to price in the world of 
farm products? The recent report of 
the Food and Fiber Commission en- 
dorses the orthodox position that both 
individual firm and aggregate supply 


elasticities have been increasing.’ The 





1“As American farms become more 
specialized and more. dependent on in- 
puts purchased off the farm, farmers be- 
come more responsive to coramodity 
price changes. . . . Without doubt, re- 
sponse of aggregate output in agriculture 
to change in price is more sluggish than 


intent of this note is to point out that 
the underlying relationships are com- 
plex and to suggest that the elasticity 





that of individual commodities. There is 
reason to believe, however, that even ag- 
gregate output ie teas to price changes 
is greater today than in the past, due 
principally to the increased importance of 
inputs purchased from outside the farm” 


_ (1, pp. 52-53]. This statement is believed 


to represent a widely held opinion, The 
purpose of quoting it is not to reflect in 
any way on the conclusions of the Com- 
mission report, but merely to illustrate a 
succinct presentation of a particular posi- 
tion. 
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question may need further empiric 
examination. 

Conventional theory says that sup- 
ply elasticity becomes higter as the 
length of run is extended—more in- 
puts become variable. Evidence in 
support of the argument for higher 
elasticity (for a given Ier atb of run) 
could be based on some combination 
of interrelated push anc bull com- 
ponents: As more nonpucchased fac- 
tors, especially family labor, have 
developed an off-farm opportunity 
cost (at least in the farmer's eyes) 
and as more of the tota. inputs are 
purchased, the firm becomes more 
cognizant of costs. Reduciag the num- 
ber of residual income claimants 
makes response to price change a 
more urgent condition for firm sur- 
vival A larger percentage of pur- 
chased variable inputs may also allow 
more adjustment in input ir. response 
to a product price change 

This widely heard argument ig- 
nores an important second aspect of 
oppoztunity cost arising xom the 
trend to specialization—the concurrent 
decline in the number of multiple 
enterprise firms. Except far very long- 
run decisions, no longer do the firms 
plan on the basis of opportunity costs 
of durable resources in alternate pro- 
duction of, say, hogs instead of cat- 
tle.2 In its place they fece a lower 
opportunity cost in salvage value of a 
technologic package. Thus, the range 
of product-product substitution is 
reduced. 

Availability of both additional vari- 
ables and competitive products would 


tend to increase elasticity. Although ` 


*Tae reason may be not so much in- 
flexibility in the technologic packages of 
specialization as inflexibility in switching 
the higher levels of managenent skills 


required, 


the rise of specialization and relative 
increase in purchased inputs makes 
mare inputs variable, it removes com- 
petitive products from the firm pro- 
duction function for any given length 
of run. Thus, the two forces have op- 
posite effects on elasticity. A third 
force must be considered in assessing 
aggregate elasticity—freedom and ease 
of entry and exit of firms. E appears 
to me that the gross and net effects 
of these three forces are empiric ques- 
tions requiring answers before we 
drew conclusions about recent 
chenges in elasticity of supply. 

A second question is whether es- 
timates of elasticity need to be quali- 
fied as applicable only to some nar- 
row range of direction and duration 
of price change. The increased prod- 
uct specialization of individual firms 
has been accompanied by the adop- 
tion cf specialized durable equipment 
which, once purchased, becomes a 
“fixed asset” in the Glenn Johnson 
sense of having use value between 
widely separated acquisition and sal- 
vage prices [3, pp. 180-217]. But fix- 
ing the asset as part of the firm does 
not remove the annual capital cost 
from the cash category if, as is fre- 
quently the case, the purchase was 
made with borrowed money. It is in 
every sense a cash cost, yet it is not 
variable ance the decision has been 
made to purchase. 

This has two consequences: (1) 
Not all the increase in cash costs rela- 
tive to noncash can be used in the 
previous argument for increased elas- 


*This happens because the aggregate 
market effect of many such purchases is 
to reduce market price of product, and 
henze marginal productivity of the dur- 
able, below levels necessary to recover 
the acquisition cost to the individual firm 
[5] but above its salvage value. 


ticity of supply. Some of the increase 
becomes in effect fixed and does not 
affect elasticity. (2) Once the decision 
to invest has been made, the function 
may be largely irreversible. Thus, 
specialization and the concomitant 
increase in use of durables may make 
less relevant the conventional con- 
cept of the continuous production 
function, from which a smooth sup- 
ply curve is obtained. 

Kottke has shown that in the case 
where a set of durable inputs must be 
considered along with variable inputs, 
the result for the individual firm is a 
step supply function [4]. Some steps 
represent the acquisition of durables 
and are irreversible. This is charac- 
teristic of technologically induced in- 
creased specialization. Thus, the ques- 
tion of elasticity in a dynamic setting 
for policy must raise a question of 
starting position. 

I have argued elsewhere that the 
step function gives rise to three “re- 
sponse ranges” for the firm, in terms 
of investment profitability, and de- 
fined by the level of product price 
[2]. In the expansion range the prod- 
uct can be produced profitably, and 
additional investments in durables as 
well as increased annual inputs are 
justified. This is cbviously a highly 


“elastic” situation. At a lower price, - 


we have a stand-pat range. New in- 
vestments are not justified, but pres- 
ent curables can be used to capacity. 
Elasticity is essentially limited by po- 
tential variation in nondurable inputs. 
At lower prices, other types of farm- 
ing become more profitable, and we 
have the cut production range. Here, 
annual inputs are cut back and dur- 
ables may be left unused. Eventually 
production ceases. Note that once a 
firm in the expansion range makes the 
durable investment, it moves into a 
stand-pat range at a new, higher level 
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of production. It does not retrace its 
steps. 

If we hypothesize that groups of 
producers have similar but not ex- 
actly coincident ranges, the aggregate 
curve still exhibits the step pattern 
but the break between ranges forms a 
jagged pattern rather than a clear 
break.* Then aggregate elasticity de- 
pends on the starting point within 
each range and on the amount of price 
change to be considered in comput- 
ing the elasticity.5 In fact, each time 
any firm invests in durables, we have 
new aggregate and firm curves, with 
separate upward and downward seg- 
ments. In a farming economy charac- 
terized by a mixture of specialized 
and nonspecialized firms, as well as 
some in the process of transition, we 
might expect the “prices” defining the 
breaks in range to differ. The aggre- 
gate curve might thus be approxi- 
mated by 2 smooth curve. But much 
vital information is hidden, especially 
when farming is in a major structural 
transition. In analysis for policy pur- 
poses, it may be extremely useful to 
group the firms by response ranges to 
make analyses of the likely impacts 
upon different producer groups and 
of the aggregate impact. 

Gzorce D. Irwin 

Purdue University 
Economic Research Service 
USDA 


‘Larger jumps will occur at points on 
the aggregate curve where firms are en- 
tering or exiting. 

“There is some difficulty in thinkin 
of an elasticity at all with a e 
function. Kottke notes, “It is difficult to 
generalize such responsiveness into a sin- 
gle elasticity measure” [4, p. 115]. How- 
ever, it may serve in a general way to 
summarize the net market consequences 
of a price change when the many in- 
dividual step functions have different 
enough ranges to be roughly approx- 
imated by a smoothed aggregate curve. 
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NOTE ON THE ESTIMATION OF COEB-DOUGLAS ELASTICITIES 


Because the Cobb-Douglas produc- 
tion function is so widely used, it is 
desirakle that empirical estimation of 
its parameters should be as aceurate as 
possible. : 

Of the number of estimation methods 
that have been used in the past, there 
are two of particular relevance to this 
communication. First there is the origi- 
nal work by P. H. Douglas and associ- 
ates! cn fitting production fictions 
using zhe least-squares method, and 
second there is the suggestion by Klein 
[4, pp. 191-194] of estimating production 
elasticities from equations resulting 
from unrestricted profit maximization. 

The purpose of this communization is 
to suggest combining these wo meth- 
ods? alcng the lines indicated by Theil 
[5, pp. 401-414] so that the >equired 
estimates are obtained from the produc- 
tion function and irom the proft maxi- 
mization equations jointly. Combining 
information from these two sources 
should provide better estimates than 


1 For a summary of Douglas’ work in this 
field see his article [1, pp. 1-41]. 

2 Although a slight modification of Klein’s 
procedure is needed, as noted below. 


can be obtained from either source alone. 
Since profit maximization is assumed, 
the results cannot be used to appraise 
the efficiency of resource allocation, but 
they can be used for other purposes, 
such as prediction. 

Cansider now the function explaining 
output, Q, in terms of labor input, L, 
and capital services input, KA 


(1) Q = ALPRE 


where A, a, and ĝ are constants. Given 
also the price of output, p, the wage 
rate, w, and the unit cost of capital 
services, r, then, with competitive mar- 
kets, we can write the first-order condi- 
tions for profit maximization as 


wL 

(2) — =a 
PR 

and 
TK 

(8) — = 6, 
rR 


3 We use only two inputs to simplify the 
expositior, although the argument can be 
extended to includ any number of inputs. 


Both œ and 8 occur in more than one 
equation and we wish to make use of 
this fact in estimating these coefficients 
from sample data. 

Putting for notational convenience 
Yi=log Q, Xi=log L, Xe=log K, ys 
=wL/pQ, and ys=rK/pQ, and taking 
logs of both sides of equation (1), we 
find that the three equations become 


Y, = log A Lob + BX: + a, 

Y= O + EH 
and 

Ys SS B + ECH 


where the e; are random disturbances 
introduced to explain deviations from 
exact fit. It should be noted that ez and 
e3 are additive disturbances here, in 
contrast to the multiplicative distur- 
bances used in this type of equation by 
Klein and others. The e; are assumed to 
have zero means and constant variances, 
denoted by o11, C22, and c33; in addition, 
they are assumed to have zero covari- 
ances, although this last assumption is 
for illustrative convenience only and 
ean easily be dropped. 

Given a time-series sample of F ob- 
servations on each variable, we shall use 
the generalized least-squares estimation 
method‘ to obtain the required estimates 
by minimizing the weighted sum of 
squares 





of L tt + ar) oh der GEN 


and 


der 2 zuru) + du È zë + e 





4The generalized least-squares estimation 


procedure is expounded, among others, by 
Goldberger [2, pp. 231-233], who shows its 
optimal properties. 
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8 
S= KÉ (oe? + o?e? + aez) 
i Gi 


with respect to log A, a, and 8. The o" 


are the reciprocals of the variances oi; 


Substituting for the e;; in S and mini- 
mizing with respect to log A provides 
an estimate 


log A EKOS BX: 


which can be readily verified (barred 
variables denote sample means). Now, 
substituting this estimate back into S 
gives a new weighted sum of squares S’, 
where 


r . 
S = Ze Loi) bn: — axu — Bru]? 


+ o% [yn — a}? + oly — 839, 


and we have set yu=Vu-Vi, Zu 
ze Än X, and Aas A at Xo Log A 
has thus been eliminated and, since it is 
the parameter of least interest, will be 
ignored from here on, though we note 
that it can be calculated from the esti- 
mated o and D and the sample means 
when required. i 

We can now minimize S’ with respect 
to a and ĝ to obtain the estimating 
equations 


git 3. Yuti + a 3 Ma 


H 


ot 3 yuza + ao? 3 an 


which can be readily solved for the esti- 
mates of a and 8. 
It can also be seen from Goldberger 
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[2, p. 283] that the covariance matrix 
of the estimates is given by the inverse 
of the matrix 


git > 
gil Z 


zu? + o?T 


Titt 


It follows that the standard errors oi a 
and £ are the square roots of zhe diago- 
nal elements of the inverse matrix. By 
some calculation or by numerical ex- 
ample we can determine thet Je diago- 
nal elements of this inverse matrix are 
not lezger than those in the ccrrespord- 
ing matrix with o? =g% =0 (th Douglas 
case) and not larger than these in the 
matrix when oli 0 (the modited Klein 
case), That is, if we set o=o8=0 
throughout, our whole procedure would 
be the same as that of Douglas (classical 
least squares), whereas if we set ol 
throughout, we would be using the modi- 
fied Klein procedure. 

Thus, combining the two procedures 
appears to give smaller standerd errors 
than are given by either procedure on 
its own, and so on this ground the com- 
bination should give better estimates. 

The error variances and heace their 
reciprecals oi will generally not be 
known in advance, but they can be 
readily estimated from the sample data, 
We can estimate oo: and o33 from resid- 
ual sums of squares after applying least 
squares to the profit maximization equa- 
tions; this procedure also pro des esti- 


mazes of æ and $ which can be then 
substituted into the production function, 


git KS LreLee 


ot E zë ef 


a procedure from which ou is indirectly 
obtained,’ 

The approach of this communication 
can evidently be extended to include 
more variables than “capital” and 
“labor,” which were used here merely as 
illustrations. We may wish to include 
materials input, for example, or a time 
trend to pay some due to technological 
progress. In the case of materials, this 
approach would bring in an additional 
profit maximization equation, whereas 
for the time trend it will not. However, 
the more accurate estimation of the 
input elasticities by using the additional 
information contained in the profit 
maximization equations should also 
allow more accurate estimation of a 
technological progress coefficient, if one 
is included. 

R. H. Court 
The University of New South Wales 


ë Hoch [8, pp. 566-578] observes that least 
squares applied directly to the production 
function provide a biased and nonconsistent 
estimate of on. However, the variance esti- 
mates need not be very accurate for the com- 
bined estimation method to retain superiority 
over the individual methods. 
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COST-ESCALATING IMITATION IN MARKET SERVICES 


Conventional wisdom has it that 
the bundle of market services pro- 
vided consumers truly reflects the con- 
figuration of consumer preferences, 
else they would not be there. This 
comfortable idea, deflective against 
both social concern and economic 
analysis, persists in the face of the bi- 
zarre nature of some of the services, 
such as giving a lottery ticket along 
with retail foods. The housewives’ 
protests of late 1966 were unsettling 
but they did not last long enough to 
become a challenge to orthodoxy. 

There is something unconvincing 
about that defense in the face of ob- 
served increases in tacked-on services. 
Could there be a patterned perfor- 
mance that results from a particular 
combination of cost structure and 
competitive environment? 

The hypothesis offered here is that 
such a behavioral phenomenon does 
exist. 

The sequence is clear enough. An 
innovating firm adds a service, bonus, 
or outright bait. The immediate re- 
sults are heartening, and the new ser- 
vice proves self-financing. Thereupon 
imitation sets in, as other firms follow 
suit in order to protect their own vol- 
ume of business. For the later follow- 
ers the action is not self-financing, but 
solely defensive. Furthermore, as new 
firms duplicate the service, the initial 
advantage to the innovator vanishes. 
In the process an industry-wide in- 
crease in costs is built in. 

The phrase “cost-escalating imite- 
tion” is suggested in the title. Another 
coinage could be “the costly game of 
denial of differentiation.” The innova- 
tor adds the service as a means to dif- 


ferentiate his operation, but others fol- 
low suit in order to deny him lasting 
success. Beem and Oxenfeldt, in de- 
scribing their similar “diversity 
theory,” use the dual term, “imitation 
or retaliation” [1, p. 74]. 

The most convenient illustrations 
are from supermarket retailing, 
though the phenomenon is not con- 
fined to retailing. Trading stamps may 
come first to mind. Attempts to make 
brand of stamps a differentiator have 
not been very successful., The innova- 
tors reaped windfalls but now the 
price of groceries is simply increased 
by 2 percent. 

Store hours may be a better illus- 
tration. If only one supermarket, or 
one drug store, or one gasoline service 
station stays open after hours, for it 
the practice may be profitable. If its 
sales during the extra hours come at 
the expense of regular-hours sales by 
other firms, the latter will be under 
considerable pressure to defend them- 
selves by doing the same thing. 

Sometimes a live-and-let-live solu- 
tion emerges, particularly where there 
is some other element of partial differ- 
entiation. A gasoline service station at 
the intersection of main highways may 
announce 24-hour service without in- 
ducing parallel action by other sta- 
tions. A grocery in a factory district 
with swing shifts mav alone keep 
doors open until midnight. 

But under other conditions the 
drive to imitation prevails. The long 
hours supermarkets are open in some 
cities probably are traceable solely to 
the phencmenon hypothesized here. 
No store individually gains by being 
open certain hours of limited traffic, 
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and all would be better of if all 
would cut back; but no one alone 
dares close. 

The near nonreversikility of the 
practice, thus hinted at, is a somewhat 
puzzling feature. Manifestly, the 
whole matter rests on the absence of 
any separate and full-cost pricing for 
the particular item of service. If shop- 
pers were individually and optionally 
asked to pay 2 percent extra for trad- 
ing stamps, many would react in al- 
most the same way as they would if 
they were allowed free choice in pay- 
ing sales tax. And if the service were 
withdrawn, they would appear to re- 
ceive less for the same money. With- 
drawal can hardly be popular. With- 
drawal of a service is not a true in- 
verse of adding it. The phenomenen is 
not symmetrical. 

The principle descriked here de- 
pends on the pre-existence of certain 
conditions. There must be short-run 
excess capacity. Competition ob- 
viously must be imperfect—probably 
a blend of monopolistic competition 
and perfect oligopoly. There must be 
more kinds of service differentiation 
than the number of firms or stores 
available to each customer; otherwise, 
the customers would match up with 
stores and settle down into stable liai- 
sons. The diversified structure of so 
much of the food marketing system 
makes that resolution unlikely [2, p. 
3]. In a similar vein, the whole idea 
applies best if the consuming public 
does not have intense preferences for 
the various services, but is instead 
only mildly responsive. That this con- 
dition may exist is suggested by the 
apparent need for discount houses to 
differentiate sharply in order to sur- 
vive. 

One thing more needs to be said. It 


zela es to the principle of circular in- 
terd=pendence. If all firms recognized 
the sventual outcome of the initial dif- 
ferentiation, no one would make the 
first move. Apparently, some either 
lack foresight or will fight for short- 
terr gains. On the other hand, it is 
sommon practice for merchants to 
wo out understandings, tacitly or 
otherwise, Drug stores in a city not 
onl” close at the same time daily but 
acqziesce in a single store’s remaining 
open on Sunday. Alternatively they 
rotete the Sunday duty. 

#s with so many behavioral aspects 
of imperfect competition, a precise for- 
mation comes hard; again parallel- 
ing Beem and Oxenfeldt, it can be 
saic to Jack a “rigorous mathematical 
apparatus” [1, p. 69]. But the prin- 
cip= of cost-escalating services seems 
peruasive enough to challenge an 
eas~ assertion that persistence of 
adced services is a priori proof of 
thea esteem in minds of consumers. A 
wacning, though, against leaping to 
sweeping public welfare conclusions, 
whch are different when abstracting 
frox: imperfect and from perfect 
corapetition: peripheral services of 
norinal worth may be the price of 
keening monopolistic competition 
from drifting into outright oligopoly, 
jus as duplication of plant is the cost 
of perfect competition. If so, the 
public interest looks askance at only 
tke more extreme devices that are 
dreamed up. Moreover, in another en- 


“Beem and Oxenfeldt, in their thought- 
prcvoking article, report this as a com- 
moa practice. The “cooperation” (1) may 
be only a “tacit recognition of common 
irt-rest” [1, p. 74]. The principal differ- 
ence between the Beera—Oxenfeldt analy- 
sis and that presented here relates not to 
the nature of practices but to the perform- 
ance that results, 


gaging contradiction, dealers’ corispir- 
acies to rule out certain tangential ser- 
vices can be not only unobjectionable 
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but positively in the public interest. 
Haroip F. BREIMYER 
University of Missouri 
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FIRM GROWTH MODELS OFTEN NEGLECT 
IMPORTANT CASH WITHDRAWALS 


In the past few years, greatly in- 
creased attention has been given to 
models of farm firm growth [1, 2, 3, 
4, 5]. However, many of these stud- 
ies ignore social security contributions 
and federal income taxes, both of 
which are rather obvious and could be 
fairly easily included. Also, farm fam- 
ily consumption, a third cash with- 
drawal, typically is based on assumed 
relationships rather than relationships 
with empirical basis. To the extent 
that these cash withdrawals are under- 
estimated, results of growth studies 
will be biased upward. Further, such 
errors tend to be compounded in each 
production period. 

This communication has two pur- 
poses. One is simply to point out the 
importance of including these items in 
growth studies. The second is to offer 
a consumption function which has at 
least some empirical basis. 


Social Security and Income Taxes 


Both social security and income 
taxes are rather obvious and deserve 
little elaboration except that they have 
been so often ignored. In 1968, a 
self-employed farm operator will pay 
into social security 6.4 percent of net 
income on the first $7,800 of income 
—a withdrawal of as much as $500 


from the amount available for rein- 
vestment. (In 15 years, $500 per year 
amounts to $11,638 at 6 percent inter- 
nal rate of return.) The cost is sched- 
uled to increase in the future. 

Similarly, the operator interested in 
business growth cannot ignore effects 
of federal income taxes. Although the 
relationship of tax management to 
firm growth is itself an important re- 
search need, that is not my point here. 
Taxes need to be included in the 
growth model because they constitute 
a significant cash withdrawal with 
prior claim over reinvestment. 


Consumption 

Current consumption is a more dif- 
ficult problem. There is little research 
on consumption functions easily us- 
able for farm growth models. One 
source of national data is the 1960-61 
survey of consumer expenditures for 
the rural farm population [7]. How- 
ever, these data are seven years out of 
date. Also, one can question combin- 
ing regional data when inspection sug- 
gests that there are regional differ- 
ences in the consumption function 
along the lines suggested by Raup 
[6, p. 174]. Still, these are probably 
the best data available, and their use 
in deriving a consumption function 
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may be preferable to functions with 
little empirical basis. 

These published data were used to 
fit a regression model of the type C 
= ARIS, where C is current con- 
sumption as defined in the source but 
also includes personal insurance (ex- 
cept social security), gifts, and con- 
tributions; I is after-tax income, and S 
is family size. The functional form 
was based on logic and graphic analy- 
sis of the data. The data came from 
the 1960-61 USDA survey [7, Tables 
29D—H] and include cross classifica- 
tions based on income and femily 
size. The income categories below 
$2,000 were omitted from this analy- 
sis because the data show that below 
this income the family maintains cur- 
rent consumption in excess of $2,000 
by either selling assets or increasing 
liabilities. Including either category 
would have forced an improper slope 
into the regression. A weighted re- 
gression based on observations in each 
category was fitted to the 40 arith- 
metic means. The range in mean cur- 
rent consumption was $2,535 to 
$10,911; in income alte: taxes, $2,502 
to $23,690; and in family size, 2.0 tc 
7.7. 

The estimated relationship was as 
follows: 


Current consumption = 2:2.96[°-6905¢-163 


The R? was 0.947, but this and other 


statistics of the regression are not | 


very meaningful since the regression 
was based on means rather than on 
individual observations. Hence, much 
of the individual variation was re- 
moved prior to the regression. The 
R? suggests only that the estimated 
relationship fits the means rather well. 

Results indicate a current consump- 
tion elasticity of after-tax income of 


0.530. The coefficient for family size 
incicates that a four-person family 
spends about 12 percent more on cur- 
rert consumption than a family of 
twa, and a family of six, about 6.8 
pezcent more than a four-person fam- 


ily 


Example of Combined Effects 


Table 1 suggests the relationship of 
social security, federal income taxes, 
ani current consumption to net in- 
come and its reinvestment potential. 
O£ some importance here is the fact 
thet data in the table indicate some- 
wkat less income available for rein- 
ve:tment than generally assumed in 
grewth models. 

By 1968 these data were seven 
yeus old. Relationships could have 
changed in the interim. No doubt re- 
latonships have been affected by in- 
creases in consumer prices. However, 
to adjust the model for price increases, 
assume that the estimated function 
relted real current consumption to 
recs income; that is, (C/P) = 22.96 
(T/P)9-580 50163, where P is the ratio 
cf current to 1961 price. The current 
dar relationship would then be C 
= 99,.96P9-410 [0.599 KA? With this 
ady-astment, a given percentage price 
inezease and the same percentage rise 
in income after taxes result in the 
sane real level of consumption. With 
a 15-percent rise in consumer prices 
sirce the collection of the data, cur- 
reat consumption would be increased 
by 5.9 percent. This adjustment 
weld increase the breakeven income 
frem about $4,000 to about $4,700 
fo- a four-person farm family. 

In summary, models for analyzing 
firn growth will be much more useful 
acd accurate if they incorporate cash 
w-thdrawals for social security, fed- 
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Table 1. Reportable net income, social security costs, federal income 
taxes, and estimated current consumption for selected farm 
family sizes 














Social Amount 
Reportable | Number security Estimated available 
net in self- current for 
income? family. | employment consumption? | reinvest- 
cost? ment 
$ 3,000 2 $2,670 $ 62 
4 3,121 313 
6 3,334 526 
6,000 2 3,901 1,057 
4 4,473 693 
6 4,897 489 
9,000 2 4,913 2,417 
4 5,600 1,958 
6 6,087 1,699 
12,000 2 5,806 3,919 
4 6,602 3,387 
6 7,154 3,081 
15,000 2 6,586 5,455 
4 7,475 4,854 
6 8,085 4,508 
18,000 2 7,287 7,004 
4 8,257 6,334 
6 8,926 5,965 
21,000 2 7,920 8,537 
4 8,971 7,822 
6 9,695 7,434 








a Net income reportable on Form 1040. 

b 1968 schedule of 6.4 percent on first $7,800 of income. 

° Using standard deductions, joint return, and 1967 tax rates. 
d Based on 1961 data not adjusted for price changes. 


eral income taxes, and farm family more appropriate functions. 
consumption. Perhaps the current 

consumption function presented here Jon R. BRAKE 

can be used for this purpose. Mean- Michigan State University and 
while, research is needed to develop Brookings Institution Guest Scholar 
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Ball, Joyce, ed., and Roberta Gardella, compiler, Foreign Statistical Docu- 
ments, Stanford University, The Hoover Institution on War, Revolution, 
and Peace, 1967, vii + 173 pp. ($5.00) 


This valuable reference and research bibliography on general statistics, inter- 
national trade statistics, and agricultural statistics includes a list of holdings of 
the Stanford University libraries and focuses.on foreign statistical documents, 
mainly the publications using a Western European language. 

The publication is the outgrowth of a postwar project begun in 1946 for ac- 
quiring foreign statistical documents, many of which had not been published 
during World War II. The renewal of acquisitions represented a cooperative 
effort by the Library Committee of the Food Research Institute, the Stanford 
Library, and the Hoover Library on War, Revolution, and Peace. The project 
was made more comprehensive in 1958 by supplementing the annual reports 
with monthly or quarterly publications and modified again in 1964 by updating 
and acquiring statistical documents to add to those listed by the survey. 

The “guide” to the use of the bibliography by country is helpful but could 
have been made more useful if the editor had selected alphabetical identifica- 
tions that could be followed more readily. For example, the reviewer suggests 
that “GSA” would be a better identification than the listed “SA” for General 
Statistics, annuals; “GSB” might be used instead of “SB” for General Statistics, 
bulletins, and “TSA” rather than “CA” for Trade Statistics, annuals, Similarly, 
with regard to the symbols, one showing that the serial is still being published 
other than the negative sign used might be more meaningful. 

These criticisms detract little, however, from the over-riding fact that Foreign 
Statistical Documents is a convenient research tool for aid, trade, and economic 
development studies. In view of the major U.S. role in such activity, this publi- 
cation represents a significant contribution in listing highly useful but difficult- 
to-find documents for facilitating improved program and policy decisions. 

ROBERT L. Tonrz 
Economic Research Service, USDA 
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Balogh, Thomas, The Economics of Poverty, New York, The Macmillan Com- 
pany, 1966, xvii + 381 pp. ($7.95) 

To judge by titles, the word poverty in England means development of less- 
developed countries. If Keynes had lived to the time of faster air travel, his 
collected essays on this subject might have been similar in scope to those of 
Thomas Balogh, who became interestec when he wrote a report on Malta for 
the Labour Government in 1955. After that, he “rarely spent university vaca- 
tions and sabbatical leaves at home,” [p. xii] and a criticism is that the essays 
leave just this impression of being written on the run. Although the results do 
not compare in stature with what Keyn2s would have done, Balogh ably prac- 
tices in the verbal economic tradition. Anotker reason his views are of interest is 
that he emphasizes agriculture. 

Fragmented labor markets, credit systems geared to channeling savings out 
of “ess-developed countries, rural underemployment, and land tenure impedi- 
ments are prominent in the opening chapters attempting to give an overall 
framework, After this, there are two crapters presenting Balogh’s version of 
hov to transform primitive agriculture, then two chapters on education stress- 
ing rural needs, followed by four chapters on international topics featuring agri- 
cultural primary products. The last half of the book applies the views with fair 
consistency to countries in the Mediterrenean region, Africa, Jamaica, and Asia, 
closing with two essays on India. 

The policy views are not as different as would be expected in view of the 
dissenting language, the concern with imperialism, and the warning at the be- 
gimaing that Balogh was early convincec that “the simpliste rules based on per- 
fect competition and the implied unimportance if not complete irrelevance of 
size, social framework and psychologica! attitudes made nonsense of the prob- 
lems of all but a handful of countries” [p. xii]. Land reform is favored but not 
seen as a panacea, in some cases raising threats to productivity. Possibilities are 
discussed. for mobilizing rural labor to Euild roads and undertake other invest- 
ment projects, through requiring citizens 0 give days of service and other 
schemes, A mildly progressive land tax is favored, as are rural cooperatives. 
Balogh agrees with others in urging measures to develop new crop varieties and 
increase supplies of fertilizers and other nontraditional inputs. Education thrusts 
advocated are combatting illiteracy and fostering technical education. It is 
pointed out that not all primary producers are low-income countries, and sev- 
eral failings of compensatory financing are noted. Therefore, instead of seeing 
much hope of achieving development th-ough trade policies, Balogh prefers aid 
and soft loans tied to internal reforms and direct controls. 

A major strength of this book is that it views agriculture in a total develop- 
ment process, giving advice flowing from sector-by-sector review of country 
problems using the framework of economics. Another strength is that more rec- 
ognition is given to political and administrative problems than is given by most 
competent economists who have been concerned with giving development ad- 
vice. Among weaknesses, superficiality should be mentioned. Perhaps Balogh 
should have travelled by boat and taker. time for more analysis. Little new re- 
search depth is obtained in any of the subject matter areas. A book of this 
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length is not needed to spell out Balogh’s positions. There is a problem of bal- 
ance. One can agree that comprehensive regional (multi-country) planning is 
desirable, but the benefits from it seem overstated if one thinks of all of the 
other obstacles to growth. Less energy should be devoted to sharp-tongued crit- 
icism of others and more to the specifics of the policies advocated. Another 
weakness is confident assertion in favor of his own views when a hypothesis- 
testing attitude would be appropriate. Balogh states that he favors empirical re- 
search, but he has unkind comments on attempts of others and does not seri- 
ously consider the quantitative implications of his recommendations. 

This book is useful in stimulating rethinking, because it deals with key topics 
and because the ways in which it fails suggest how research might contribute 
more fully to development. Now that the range of controversy about policy di- 
rections has been narrowed, there could be more serious testing of those issues, 
for example, trade versus aid, where there is still disagreement. Even more to 
the point would be analysis and estimation to help decide which new varieties 
to develop, where to build fertilizer plants, what the realistic expectations are 
for increasing production, and how to make careful inferences from previous 
experience to help guide future development planning and education policies. 

GEORGE S. TOLLEY 
University of Chicago 


Christy, Francis T. Jr., and Anthony Scott, The Common Wealth in Ocean 
Fisheries, Baltimore, The Johns Hopkins Press for Resources for the Future, 
Inc., 1965, xiii + 281 pp. ($6.00) 


The sea is sometimes described as the last frontier on the earth’s surface, Al- 
though 70 percent of the earth’s surface is covered by the oceans, they provide 
only a small fraction of man’s food supply. Our scientific knowledge of marine 
resources, although beginning to accumulate, is much less than for land-based 
resources, It remains a challenge to man to determine the sea’s potential food 
yield and the most effective arrangements for extracting food from the sea. 

This book is intended to introduce economists and other social scientists to 
knowledge about the marine fisheries of the world. The emphasis is on problems 
associated with economically rational development of the fisheries. A primary 
purpose of the book is to attract increased attention by social scientists to the 
problem areas discussed. 

The book begins with a brief theoretical discussion of the use of common 
property resources. Technical and institutional factors related to supply of and 
demand for fish are then examined in detail. The description in this section in- 
cludes the fertility of different ocean regions, distribution of fish populations, 
the process of catching, processing, and distributing fish, and patterns of con- 
sumption. Next, the discussion turns to the legal environment, including a ‘re- 
view of the international law of the sea and a description of fishery treaties and 
commissions. Finally, alternative arrangements to manage international fisheries 
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are investigated. An afterword contains suggestions for further research by so- 
cial scientists. 

The central theme of the book is that ocean fisheries will not be developed 
rationally as long as they remain common property resources. Outside the nar- 
row bands of territorial waters adjacent to land, the remaining large portion of 
the oceans is international water, and the fish within it are common property of 
all the nations of the world. Competition among individual users of the fishery 
resource results inevitably in excessive commitment of labor and capital, 
congestion, conflict, and depletion of the fishery. When problems become se- 
vere, the countries active in a fishery may develop bilateral or multilateral 
agreements that impose some type of contrc] on the fishery. The controls typi- 
cally limit such things as the length of the fishing season or the size of fish that 
are removed, but they do not prevent the excessive application of fishing effort. 
Hence, the agreements may prevent depletion, but they do not prevent eco- 
nomic inefficiency. 

Alternative arrangements to achieve international economic efficiency are ex- 
amined. Extension of coastal states’ sovereignty or use of national quotas are 
concluded to be undesirable solutions. The authors favor management of the 
fisheries by an international authority which buys labor and capital in the 
cheapest markets and sells the products in the dearest markets, distributing 
profits among world nations on some equitable basis. Others may feel that this 
solution is idealistic and that it would be impossible to attain such a high de- 
gree of international cooperation. However, any type of improvement over the 
present regime requires international consent. The need for revision is seen to 
be urgent. A world-wide extension of fishing effort is putting increasing pres- 
sure on fishery resources and causing more frequent and severe problems. 

Readers who expect to discover that the sea offers panacean solutions to 
world food problems will be disappointed. The maximum sustainable output of 
presently desired species of fish possible through the use of present fishing tech- 
nologies may be no more than twice the present output. Development of de- 
mand for fish species not presently used or zurther improvement of fishing tech- 
niques would make greater output increases possible. The book mentions that 
“the recent rate of growth of technological irnovation is impressive” [p. 102]. 
Nevertheless, fishing remains basically a turting process, with men in boats 
searching for an invisible and uncontrolled prey and catching it with hooks or 
nets. The science of aquiculture (farming the sea), potentially the most impres- 
sive technological development, is still in a stege of infancy. 

The book achieves effectively its stated purpose. It is wide in scope, yet it is 
written concisely. It is ncteworthy that the authors were able to combine infor- 
mation from several different fields of knowledge in a smoothly readable man- 
ner. 

Because the book has considerable strength in breadth, it is understandable 
that it does not have equal strength in depth. To economists, the theory chapter 
is likely to be disappointingly brief and simplified, and the simple static eco- 
nomic models presented in the chapter may lzave them doubtful about the gen- 
erality of the conclusions. It should be noted, however, that the general conclu- 
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sion that economic inefficiency results inevitably from competitive exploitation 
of a common property fishery resource is verified in other, more extensive theo- 
retical discussions. Experts in fishery biology, fishery technology, or law would 
likely nota a similar lack of depth in other parts of the book. However, the cov- 
erage is probably adequate for social scientists getting a first exposure to these 
areas. . 

I do not know of any other recent and comparable book. It is recommended 
to social scientists who want a stimulating introduction to knowledge about ma- 
rine fisheries. , 

Davin A. STOREY 
University of Massachusetts 


Dietze, Constantin von, Grundzüge der Agrarpolitik, Hamburg, Verlag Paul 
Parey, 1967, 291 pp. (DM 36.00; $9.00) 


Develcpments of Common Market agriculture and agricultural policy in the 
Europear: Economic Community are of significant interest to the United States. 
Newly published books on agricultural policy in any of the Common Market 
countries can, therefore, have a potentially high value to the American agricul- 
tural polizy researcher, teacher, and practitioner. 

Professor von Dietze’s book on principles of agricultural policy is divided 
into four parts. The first part describes the development of applied agricultural 
policy from its early roots (the Middle Ages and before) to the present. Em- 
phasis is on developments in Europe (both East and West), but China, Japan, 
and the U.S.A. are discussed as well. 

The second part of the book deals with the development of agricultural pol- 
icy as an academic discipline. About equal space is devoted to accomplishments 
by German and by international proponents of agricultural policy. This part 
concludes with a brief review of German agricultural policy texts published 
since 1945, 

The third part concerns itself with the relationship between agricultural pol- 
icy and general economic policy. Topics such as “agriculture and economic 
growth,” “price formation for agricultural products,” “price formation for 
land,” ard “agricultural credit” are discussed. These discussions culminate in 
“conclusions for agricultural policy.” 

The fourth part of the book is devoted to agricultural policy in the Federal 
Republic of Germany, emphasizing developments since World War II. 

The book is dedicated to Max Sering and intended to continue the latter's 
school of thought. This explains much of the historical-ethical character of the 
book. History of agriculture, particularly in the broader sense [p. 128], un- 
doubtedly dominates. In fact, we were left with the nagging question of 
whether the title of the book should not have been Principles of History of Ag- 
riculture instead of Principles of Agricultural Policy. 

In a book dedicated to Max Sering one would expect occasional references to 
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the “Old Master.” These references are here, but possibly in too large numbers 
and with too much weight. The reader cannot help but get the occasional feel- 
ing that what Max Sering thought—or :s thought to have thought—is the only 
criterion of relevance in agricultural poliey. 

It seems‘that the European as well as the non-European student of agricul. 
tural policy would expect to find a reasonably extensive treatise on agricultural 
policy in the EEC in a newly publishec kook on principles of agricultural pol- 
icy in an EEC country. Professor von Dwtze’s book will not even approximately 
meet the need of such students. Aside from a few fleeting references to the 
EEC in various places, the book devotes twa and a half pages to the “Impact 
of the EEC” in Part IV, and about one and a half pages to the EEC and the 
EFTA in Part I. 

Much of the book is devoted to descripiive analysis of a multitude of past 
events. Since it is primarily a textbook, it should have reduced and condensed 
this multitude of frequently confusing observations to the more permanent basic 
reletionships which underlie them. The book falls short of accomplishing this. 
The reason may well be that Professor von Dietze would consider such a reduc- 
. tion of agricultural policy problems to basi2 principles an atrophying of the dis- 
` cipline [cf. p. 132]. 

Frofessor von Dietze emphasizes repeatedly that the discipline of agricultural 
policy should not be so aarrowly defined as to fit into a simplified, sterile, neo- 
classical, theoretical structure. He argues elcquently end convincingly that agri- 
cultural policy cannot exist without consideration of historical, sociological, and 
ethical dimensions. He zlso argues that it is not “unscientific” to make explicit 
consideration of value judgments in policy anzlysis. These basic tenets are com- 
petently supported and consistently adhered to throughout the book. 

Although strong emphasis on particuler aspects of egricultural policy may not 
make this book an ideal sole textbook fcr the typical undergraduate, it can 
serve as a useful supplermental text and zeference book for its areas of strength. 
For the more seasoned agricultural policy worker and for those who want to 
learn about the development of the European agricultural structure (with em- 
phasis on West Germany) to its present state, this bock is valuable reading, 

The book is well written, and in view of the breadth of the numerous topics 
covered, its organization must be considered excellent. 

Lupwic M. EIscRUBER 
Purdue University 


Farnsworth, Helen C., and Karen J. Friedmann, “French and EEC Grain Poli- 
cies and Their Price Effects, 1920-1970,” Food Research Institute Studies, 
Vol. VII, No. 1, Food Research Institu-e, Stanford University, 1967, 140 
pp. ($2.50) 

For the first time in its history, an eatir2 issue of Food Research Institute 

Studies is presented as a single monograph. The resulting “book” is quite simi- 
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lar in size, organization, and approach to the study by the same authors on the 
West German grain economy published by the Institute in 1966.1 This earlier 
publication was a bound reprint of two long articles previously published in 
Food Research Institute Studies. With the completion of the study on French 
grain policies, scholars concerned with the EEC grain policies and programs 
have at their disposal two excellent background studies on the major grain pro- 
ducing and consuming members of the EEC, France and Germany. 

The authors introduce their monograph by observing: 

With [the] introduction of a common grain policy in the European Economic Com- 
munity in 1962, France reached a cherished goal: preferred access to the markets of 
member countries and the prospect that the Community weuld gradually take over 
all costs of supporting the common grain market, including anticipated large export 
subsidies on shipments to non-member countries [p. 5]. 


The authors then state that their study “accounts in some detail for the complex 
French grain policies behind these developments, and assesses the effects of 
changing domestic programs on French grain prices and price relationships over 
the past four decades” [p. 6]. 

In order to accomplish the above objectives, the book is organized in two 
major parts. Part I contains a detailed historical description of French grain pol- 
icies and programs; Part II investigates the influence of government interven- 
tion on French grain prices and discusses the outlook for the French grain econ- 
omy under EEC transitional regulations. . 

The first part of the book contains an excellent description of the develop- 
ment and implementation of the numerous pricing mechanisms used in French 
grain programs since the 1920's. The reader is guided through the maze of 
taxes and payments (statistical tax, storage tax, reabsorption tax, quantum tax, 
seasonal increment, reduced price, etc.) used prior to the introduction of EEC 
regulations. The EEC grain price and subsidy program is then described and 
illustratec in terms of the French grain economy. Table 6 presents a clear sum- 
mary of the relationships between French domestic grain prices, import and ex- 
port prices, and corresponding import levies and export subsidies under EEC 
regulations in effect during July 1965. 

Part I also contains a brief description of price and marketing policies for live- 
stock products and a discussion of the direct government costs of recent 
(1959-1963) price support programs for grain and livestock. 

Part II focuses on the influence of government intervention on French grain 
prices. The analysis is concernec with (a) the historical relationship between 
French domestic prices and world grain prices and (b) the internal and exter- 
nal changes in price relationships brought about ky the EEC regulations. In 
comparing the EEC period to the pre-EEC situation, the authors conclude that 
the unified Community prices of agricultural products already scheduled for 1987/68 


and 1968/69 mean sizeable increases in French prices to producers of all major grains 
except maize. . . . These planned prices seem certain tc stimulate production of both 


* Karen J. Friedmann and Helen C. Farnsworth, The West German Grain Economy 
and the Common Market: Policies, Prices, and Production, 1925-1975, Food Re- 
search Institute, 1966; reviewed in this journal, August 1967, pp. 768-769. 
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grein and livestock products, with wheat and barley apparently favored most by the. 
new price-cost structure [p. 107]. 


The unfavorable price relationships facing French maize (corn) producers are 
carefully documented by the authors [pp. 68-103]. Apparently, cognizance of 
these relationships led to the Council of Ministers’ October 1967 decision to 
raise the basic target price for corn, thereby raising the corn—wheat price ratio 
from 0.85 to 0.89 and at least partially correcting the disparity. Of course, a 
more favorable pricing situation for Franch corn producers may eventually be 
detrimental to U. S. corn exports to the EEC. 

One of the work’s most important features is a set of seven carefully docu- 
mented appendix tables which contain a vast amount of historical price infor- 
mation used to support the descriptior. anc arguments in the text. However, 
two important omissions hamper the use cf the baok for future reference. First, 
the lack of a bibliography makes it dÉ lt to review the vast amount of litera- 
ture used in preparing “he study. The collection of footnctes at the end of the 
text is a poor substitute for a well-organized bibliography. Second, the omission 
of an index prevents the rapid location of sp2cific material. However, this omis- 
sion is partially compensated for by the fairly complete table of contents. 

I expect that this book will find its principal audience among researchers and 
administrators concerned with grain po_ictes and programs in Western Europe. 
Because of its narrow orientation, the s:udy does not appear suitable for class- 
room use as a text or reference. 

In general, I feel that this book makes a valuable contribution to our knowl- 
edge of grain policies and programs in the EEC and particularly in France, the 
largest grain-producing country of Western Europe. 

Rocer W. Fox 
The University of Arizona 


Fox, Karl A., Intermediate Economic Szatistics, New York, John Wiley & Sons, 
Inc., 1968, x + 568 pp. ($13.50) 


The stated objective of this book is “to integrate a knowledge of relevant 
statistical techniques with the central prcblems and concepts of modern eco- 
nomics” [p. 11]. The author expresses be belief that there is a need for such 
a book because (1) the newer developments in economic statistics have not 
been satisfactorily integrated into undergraduate instruction, and (2) much 
graduate instruction in econometrics has emphasized the theory of statistical es- 
timation in isolation from actual problems of economic research. 

The unique contribution of this book is its focus on the application of ap- 
propriate statistical teckniques to importent economic problems, the implica- 
tions of deviation from the assumptions bf statistical theory, and the interpreta- 
tion of statistical analyses of economic problems. Intermediate Economic Statis- 
tics does not have the heavy emphasis on derivations and proofs that one ex- 
pects in a statistical theary or econometrics textbook. Neither does it emphasize 
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` the step-by-step recipe approach found in statistical methods textbooks. Instead, 
each statistical technique is discussed within the context of the particular types 
of economic research problems to which it is applicable, and emphasis is placed 
on problems of estimation and interpretation. 

The organization is logical and the order in which Gare are presented is 
such that chapters could be taken in order if the book were being used as a 
course text. The first three chapters contain introductory material, including 
brief reviews of economic and statistical concepts. Chapters 4, 6, and 7 treat 
simple ard multiple regression analysis, with emphasis on the difference be- 
tween the regression model and the correlation model. Chapter 5 deals with in- 
dex numbers and time series from the traditional viewpoint; Chapter 9 empha- 
sizes the multivariate approach to time series. Chapter 8 contains a very brief 
treatment of the analysis of variance as related to regression analysis. The con- 
struction of large-scale models is discussed in Chapter 10, with the Klein—Gold- 
berger ard the Brookings Institution-S.S.R.C. models used as examples. The 
identification problem, causal ordering, estimation techniques, multicollinearity, 
and the use of a priori information in multiple-equation models are treated in 
Chapters 11-13. Chapter 14 deals with the measurement of economic aggregates. 

The background required for reading the book includes an understanding of 
basic economic principles, an introductory course in statistical inference, and 
the fundamentals of matrix algebra. Although the basic concepts of economics 
and statistics are reviewed in Chapters 2 and 3, the student with no previous 
training would find these chapters inadequate. Matrix algebra is a prerequisite 
to reading only Chapters 12 and 13. In the rest of the book ordinary algebraic 
notation is used except in appendices. The author relies heavily on examples 
both to illustrate concepts and to demonstrate relationships that would normally 
be proven mathematically in a Look assuming a higher level of mathematical 
competence on the part of readers, The generous use of examples may make 
the presentation seem rather laborious for the more mathematically inclined 
reader but will increase the usefulness of the book for many readers. 

The book is well written and unique in its focus. The coverage of the book is 
probably tco broad for a one-semester course. The first nine chapters might be 
covered in an advanced undergraduate course, while Chapters 5 through 14 
might be included in a graduate-level course. Since some topics are discussed 
only briefly, the teacher would probably want to supplement the volume with a 
more traditional statistics or econometrics text. This book may be most useful as 
a supplementary text for graduate-level econometrics courses in which the prin- 
cipal text is more theoretically oriented. Professional economists using statistical 
techniques will also find this a useful reference, 

T. KeLLey WHITE 
Purdue University 
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Goldberg, Ray A., Agribusiness Coordination: A Systems Approach to the 
Wheat, Soybean, and Florida Orange Economies, Boston, Harvard Business 
School, 1968, xix +- 256 pp. ($12.00) 


This study is an extension of the origival purpose of the Agriculture and 
Business Program at the Harvard Business Shool, as outlined in the publication 
A Concept of Agribusiness by John H. Davis and Ray A. Goldberg, published 
in 1957. Thus, the pressnt study moves fran the description of the total agri- 
business economy to a schematic analysis 2f the ever-changing structure and 
performance of a widely divergent group >f commodity systems~wheat, soy- 
beans, and Florida oranges. 

The central concept behind this study is that if managers, private and public, 
are to develop effective strategies and polices, they must be fully aware of the 
total commodity system in which they opezate, and they must understand the 
interaction of its parts. The purpose of the report is to illustrate and develop 
this concept, and to present, analyze, and evaluate a commodity systems ap- 
proach to agribusiness industries. 

An agribusiness commodity system, as de-ined by the author, encompasses all 
the participants involved in production, precessing, and marketing of a single 
farm product. Such a system includes farm suppliers, farmers, storage opera- 
tors, processors, wholesalers, and retailers tivolved in a commodity flow from 
initial inputs to the final consumer. It alsc includes all the institutions which 
affect and coordinate the successive stages of a commodity flow, such as 
the government, futures markets, and trade associations. 

Although each of the commodity system: selected for this study has unique 
structural and performance patterns, the analysis of the three systems, taken to- 
gether, has general application for manager; in all agribusiness commodity sys- 
tems. 

The study, containing 12 chapters, is divided into five sections. The introduc- 
tory section of two chapters is followed by sections covering the three commod- 
ity systems: Sections II, II, and IV cover -he wheat, soybean, and Florida or- 
ange commodity systems, respectively. Eacl section deals with the structure of 
the commodity system, including channels of product flow, numbers of firms 
and entities, ownership patterns, and marke-ing systems. The behavior and per- 
formance of each commodity system then is examined and analyzed. 

In Section V a number of critical trends ave identified which will affect agri- 
business systems in the future. The final chepter discusses the major conclusions 
in terms of challenges and opportunities fr private and public managers in- 
volved in these and other agribusiness commodity systems. 

Agricultural businessmen were challenged in the report to (1) develop an 
industry intelligence ne-work which will psovide the participants with greater 
understanding of the interrelationships of -he parts of the system and major 
ramifications of certain types of private anc public policies, (2) develop better 
types of trade associations, (3) recognize that the very nature of the supply 
process will mean continued government programs, (4) be bolder in the use of 
present and future ways of meshing their ons operations into the total com- 
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modity system through better use of markets, new contractual arrangements, fu- 
tures markets, vertical: integration, and new forms of business organizations, 
(5) broaden their conception of the industry system constantly and recognize 
that the ultimate market of each firm and industry is made up of domestic and 
international food consumers who think in terms of diverse and changing styles 
of living rather than in terms of wheat flour, soybean oil, or orange concentrate. 

Although this new book is obviously a sturdy contribution to the area of total 
systems aralysis as opposed to the individual firm analysis, this reviewer would 
have preferred that the systems had been broad enough to include closely sub- 
stitutable products, with separate analyses covering food grain, oil seeds, and 
citrus fruits rather than wheat, soybeans, and Florida oranges. A need exists for 
making the same application to the other agribusiness industries, including 
poultry meat, red meats, eggs, milk, cotton, and vegetables. 

The report tended to play down the power of the individual firm over the 
external eavironment in the commodity system itself and certainly outside the 
commodity system. Perhaps the firm of the future is one that will not adapt to 
the environment but will change the environment to fit the peculiarities of the 
firm. 

In the main, I was pleased with the book; it is forward looking and empha- 
sizes the need for future studies to be on an industry or systems basis, with 
some emphasis on the individual firms. The need for additional vertical coordi- 
nation by ownership or contract was apparent. Many of the important problems 
of agricul-ure (surpluses, farm income, bargaining power) can best be ana- 
lyzed in the context of the commodity systems approach. 

Business and government leaders responsible for Icng-range planning, educa- 
tors engaged in analyzing the many sectors of agribusiness, as well as those 
groups and individuals affected by or interested in the evolving developments 
in commercial agriculture and agribusiness, should find this book useful. 

HILLIARD JACKSON 
University of Arkansas 


Hardin, Charles M., Food and Fiber in the Nation’s Politics, Vol. WI, Tech- 
nical Papers of the National Advisory Commission on Food and Fiber, 
Washington, U.S. Government Printing Office, 1967, xi -+ 236 pp. (75¢ 
paper) 

The author of this report is a professor of political science and director of the 
International Agricultural Institute at the University of California, Davis. He 
was commissioned to write on the administration of past federal agricultural 
‘programs as part of the overall study by the National Advisory Commission on 
Food and Fiber. His analysis covers federal policy with respect to agricultural 
trade and development, farm prices, soil conservation, and agricultural science. 
The author concerned himself in particular with the problem that Congress and 
the President face in controlling the administrative agencies established to carry 
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out their policies. The problem arises from the immense size of the agencies and 
the broad-based support which they have cbtained from the organized benefi- 
ciaries of their programs, their clientele. 

Over all, Professor Hardin is quite critical of U.S. agricultural policy and its 
administration. He criticizes U.S. agricultu-al trade policy for being protection- 
ist and for surplus dumping (P. L. 4&0). He criticizes U.S. agricultural price 
support and soil conservation programs, as administered, for favoring the orga- 
nized, prosperous, white farmers. He criticizes U.S: agricultural science policy 
for the increasing fragmentation of its firencial support. This stems from in- 
creasing Congressional scrutiny of research projects, the growth of advisory 
committees, and the trend to short-term grants and contracts in lieu of long- 
term grants-in-aid to the states on a forma basis. He fears that this trend may 
tend to concentrate the funds on the more fashionable approaches in the more 
prestigious schools and spawn a group of foot-loose research entrepreneurs 
moving in response to the best offers. 

Readers will likely be surprised to find bcw much could be wrong with ap- 
parently well-intended programs passed and administered by a democratic gov- 
ernment. One wonders whether we need more democracy or less, or perhaps a 
change in human nature. 

Ironically, features associated with our price support and soil conservation 
programs, of which the author was critical, were what he found were needed in 
conjunction with our agricultural scienze end foreign technical assistance pro- 
grams, Although Congress has lost soms of its control of the price support and 
soil conservation programs because of the political strength of the programs’ 
clientele, he states that the foreign technical assistance program is endangered 
from the very lack of such a politically effective clientele. And although the au- 
thor stressed the need for greater ccntrol by the legislative and executive 
branches over the price support and soil conservation programs, he was fearful 
of their increasing scrutiny and contro] of funds for agricultural research, Is it 
possible to have it both ways or is it a matter of balance? 

Over all, the report was an excellent piece of work from a very knowledge- 
able scholar and a report well worth the ‘ime of anyone interested in the prob- 
lem of responsible and accountable government in general and in U.S. agricul- 
tural policy in particular. 

Jonn R. Moore ` 
University of Maryland 


Marks, Norton E., and Robert M. Taylor, eds., Marketing Logistics: Perspec- 
tives and Viewpoints, New York, John Wiley & Sons, Inc., 1967, 289 pp. 
($8.95) 

This book of readings presents managerial ideas about a new way of looking 
at existing business strectures and operating methods, called logistics. Logistics 
is the study of market-oriented coordination in business to get the right amount 
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of product to the right place at the right time. In attempting to perform this 
task, business management gets involved in an attempt to balance several di- 
vergent business factors. Basically, through better distribution practices, manag- 
ers are trying to give greater customer service, but at a lower relative cost. This 
book presents a collection of articles by some of the foremost academic, and 
business, authors on this subject. 

Contrikutors point out that the activities encompassed by logistics are not 
new to business. On the contrary, distribution activities are as old as business 
itself. The new idea entailed in logistics is its focus on the interrelated flow of 
informaticn and materials and on the organizational concepts needed to achieve 
this focus. 

The seven sections in this book are logically ordered for progressive insight as 
the reader goes through them. Background for an acquaintance with the role of 
logistics in the economy is presented first. The next five sections then present 
the integral parts which constitute the discipline of logistics. These include cus- 
tomer service, facility location,. information flows, packaging, materials han- 
dling, storage, inventory management, and movement services. The last section 
presents synthesizing articles that point out the interrelationships within market- 
ing logistics. 

The articles in these sections present a wide range of offerings. They vary 
from description to analysis, example, and operative models. They also vary 
quite widely from quantitatitive to qualitative and from specific to general. The 
operative precision and the overall viewpoint sought in logistical operations are 
both explained from several points of view. 

Marketing Logistics is a fine introduction for upgrading the advanced stu- 
dent e general knowledge and vocabulary of the conceptual field of logistics. It 
covers the manager’s viewpoint, and it does not get lost in the internal contro- 
versies of the developing logistics field. In general, the articles assume a reader 
knowledge of normal business organization and operations. A few of the more 
technical articles, requiring a knowledge of mathematical notation and systems 
analysis, will appeal to the professional economist. 

Current trends in business are making the knowledge of logistical concepts a 
requisite for modern businessmen. The editors of this book have done a good 
job of selecting a range of current articles and authors for introducing business 
decision makers to-logistics concepts and practices. - 

GLEN R. FERLEMANN | 
Kansas State University 


Miller, Clarence J., ed., Marketing and Economic Development: Readings in 
Agribusiness Research, Lincoln, University of Nebraska Press, 1967, xi + 
422 pp. ($3.25) l 
This is a collection of 22 papers on selected aspects of agricultural market- 

ing. It was intended as a convenient source of readings for students in courses 
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oriented toward agricultural marketing reseerch. The papers are organized into 
six categories: (1) Foreign Marketing ar d Economic Development, (2) Market 
Power and Prices, (3) Transportation and lant Location, (4) Demand, Sup- 
ply and Consumption, (5) Firm Decision waking and Competition, and (6) 
Marketing Research. The editor has prcvided a brief introduction to each sec- 
tion and a list of supplementary references. Most of the papers were written by 
agricultural economists and were originally published in the Journal of Farm 
Economics, the Proceedings of the Westera Farm Economic Association, or the 
Stanford Food Research Institute Studies. The supplementary reading lists give 
good coverage to articles in the Journa! cf Farm Economics for the period of 
1956-1966, with an occasional reference tc other journals. 

Those who expect to find an elaboration cf the role of marketing in economic 
development will be disappointed. Papers by J. C. Abbott (JFE, 1962) and 
William Foltz (WFEA, 1964 Proceedings) provide an orientation to the prob- 
lems of market organiza‘ion in the less-¢eve-oped countries. Helen Farnsworth’s 
paper points up some of the difficulties in ising comparative data on national 
food supply and consumption (Food Reseasch Institute Studies, 1961). Most of 
the other papers relate to the U.S, econcmic environment, although the research 
methodologies, such as spatial equilibrium analysis, and procedures for estima- 
tion of supply parameters have more gerera_ relevance. 

In my opinion, the most useful contributicn made by this collection of papers 
is to assemble in a convenient package som of the better JFE articles critically 
evaluating our professicnal efforts as marketing researchers. Papers by Charles 
French, James Shaffer, Ed Schuh, H. S. Irwin, and Richard Kohls point up 
some of the shortcomings of our past effa-ts and offer suggestions for future 
research, However, missing from the list of readings are papers by R. G. Bress- 
ler and M. M. Kelso which offer cogent cammentaries on the general orienta- 
tion of agricultural economics research (JFE, Vol. 47). 

The most disappointing thing about thi: collection of readings and the re- 
lated lists of references is the paucity >f r2levant writings on marketing as an 
integral part of the dynamic process of economic growth. The articles that have 
been published in the JFE reflect the precccupation of agricultural marketing 
economists with problems of resource use efficiency and equity. Although some 
of these efforts have no doubt been useful, relatively little has been achieved in 
dealing with the central issues of economic development and the role of the 
marketing system in fostering the coordimation of the agricultural~industrial 
complex. This reorientation of our prozessiznal efforts seems to be needed not 
only in less-developed countries but also in dealing with the rapid reorganiza- 
tion of agricultural industries here in the United States. 

Haroro M. RiLey 
Michigan State University 
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Nakamura, James I., Agricultural Production and Economic Development of 
Japan, 1873-1922, Princeton, N.J., Princeton. University Press, 1966, xxiii 
+ 257 pp. ($7.50) 


James Nakamura’s book is a provocative contribution to economics. By o con- 
cluding from a critical examination of the official Japanese agricultural statistics 
that agricultural output has been underestimated, he has cast shadows of doubt 
upon previous development theories and historical interpretations based’ on 
these statistics. In Nakamura’s view, early agricultural production in Japan was 
higher than previously believed, creating an agricultural surplus in the initial 
stages of development which was available for transfer to the industrial sector. 

Nakamura derives a new set of agricultural statistics (1878-1882 and 
1913-1917) and states that agricultural output increased at an average rate of 
about 1 percent a year, a direct challenge to the average annual growth rates 
derived by Bruce F. Johnston (1.8 percent}, Saburo Yamada {1.9 percent), 
and Kazushi Ohkawa (2.4 percent). 

The evidence which Nakamura uses to support his thesis is derived from his 
evaluation of the effects of the original cadastral survey taken between 1873 
and 1879. According to Nakamura, during the land survey, farmers under-re- 
ported their crop yield in order to avoid taxes by (1) concealing arable land, 
(2) undermeasuring arable land, and (3) under-reporting yield. 

Between 1885 and 1890 total arable land increased from 4,514,000 cho (one 
cho equals 2.45 acres) to 5,030,000 cho, or 11.4 percent. This unusual increase 
was found in a second land survey taken from 1886 to 1889, which was accom- 
panied by harsh fines against those found trying to conceal land and waiver of 
the fine for voluntary disclosure. Nakamura compares this 11.4-percent increase 
to the amount of land reclamation during the period, which was negligible, and 
concludes that the reported increase in arable land was due to registration of 
previously unregistered land or the proper classification of previously misclassi- 
fied land. 

Undermeasurement of land was a historical practice to avoid taxes, and Nak- 
amura cites some common examples. To compensate, he established an index 
and increased the amount of arable land by 6.9 percent for paddy fields and 
4.9 percent for upland fields. 

The incentive for farmers to under-report yields was | the fear that land 
might be revalued with yield as a determinant of value. Nakamura rejects the 
Meiji 1870 average rice yield of 1.32 koku per tan? because this amount is 
about equal to the average yield reported two centuries earlier. He re-estimates 
the yields as 1.5-1.7 koku for the 1873 period, increasing to 1.9-2.0 koku 
per tan by the 1918-1922 period. 

The conclusion that agricultural production rose much more slawly than pre- 
viously estimated questions the relevance of the proportions on’ transfers of 
labor and of capital funds to the nonagricultural sector during the Meiji period 


*One koku equals 4.96 bushels; 10 tan equal one cho, which equals 2.45 acres. 
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as postulated by Bruce F. Johnston, Kazushi Ohkawa, Gus‘av Ranis, and Henry 
Rosovsky f 

Since the absolute amount of the agricultural labor force remained approxi- 
mately ccnstant over the Meiji period (1868-1912), Nakamura’s lower rate of 
output growth implies that agricultural labor prcductivity (measured per man 
per year) must also be lower. Transfer of labor is dependent on the increase in 
labor productivity as well as population increases; so Nakamura’s lower labor 
productiv-ty figures would mean that less labor was available for transfer to the 
industrial sector over the Meiji period. To account for flows of labor greater 
than alloyed by the population and productivity constraints, Nakamura ‘con- 
tends thai surplus agricultural labor developed, was immobilized during the 
late Tokugawa period, and then was released fcr migration to the industrial 
sector by zhe Meiji Restoration. The argument is plausible but weak, since we 
do not know how much surplus labor did, in fact, exist. i 

A stronger argument that Nakamura presents is -hat the Samurai class, a war- 
rior class highly educated and trained in leaderskip, could be considered sur- 
plus labor. During the Meiji period, the Samurai were forced by a decline or 
loss of their stipends to seek employment in all sectors of the economy, an ac- 
tion possib-e because of the breakdown of the feudal caste system. The. Samurai 
class made up approximately 7 percent of the total population; so it is very 
likely that this induced input, stemming from the Japanese feudal system rather 
than from an agricultural base, may be one of the key elements in explaining 
why the Japanese pattern of development differs greatly from that in other de- 
veloped and developing nations. 

The shift of nonhuman resources as seen through Nakamura’s production esti- 
mates takes on new dimensions. Most Japanese economic historians believe that 
a substantial part of national savings was created in the agricultural sector by 
the high rates of increase in agricultural production. Nakamura questions 
whether there was saving in the agricultural secto> but does argue that there 
probably wes increased saving in the early Meiji per od: 

The Meiji lard reform caused a major redistribution of income from the Samurai class 
to the landowning class. The redistribution probably caused substantial increase in 


the rate of savings because the landowning class was likely to have had a considerably 
higher propersity to save [p. 173]. 


In this case, behavioral patterns are reversed from what we would expect on 
the basis. of Keynesian saving theory, since, on the average, the landowning 
class had lover income than the Samurai. The paucity of savings by the Samu- 
rai class was due to the effects of the Sankin Kotei system. Nakamura con- 
cludes that savings probably rose for the economy during the early Meiji pe- 
riod. It shouid also be pointed out that the Meiji Restoration meant the end of 
the Sankin Kotai system (an end to forced consumption); so the savings pat- 


3The House of Tokugawa ruled Japan between 1603 and 1868. 

"The obligztion imposed upon the Samurai to reside for a part of each year in 
Edo (now Tckyo). An attitude of “keeping up with "he Joneses” prevailed, and 
many of the Samurai class became indebted to the Chomin (merchants). This system 
was used by tae Tokugawa to keep the Samurai financizlly and politically weak. 
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terns changed for the Samurai as well as for the landowner class. Nakamura 
does not attempt to explain the savings pattern in the later Meiji era, a time 
period just as relevant for explaining the Japanese economic transition from an 
agrarian to an industrial society as the earlier period. 

Nakamura shows clearly that Ohkawa’s growth rate for agricultural produc- 
tion, 2.4 percent a year, is too high. However, his own growth rate of 1.0 per- 
cent a year seems too low. He states that rice consumption over the 40-year 
period increased at the same rate as food production. Accounting for imports 
and exports of rice, a 1.0-percent increase in rice production would approxi- 
mately equal the population increase, meaning that the income elasticity of rice 
was close to zero and per capita rice consumption remained steady or declined 
during the Meiji period. Since rice was considered a preferred food and inferior 
substitutes were consumed by lower income groups, a near-zero income elastic- 
ity for rice seems very unlikely with the general rise of real per capita income 
in Meiji Japan. 

In a recent article, Henry Rosovsky* Gage that the older Ohkawa growth 
rate (2.4 percent) was too high and suggests a growth rate of 2.0 percent per 
year. It seems that: the rate of increase in ‘agricultural production from `° 
1878-1882 to 1913-1917 ranged between 1.0 percent and 2.0 percent, with 
the difference to be further debated. Until the difference is resolved, we can 
expect confusion and controversy on the interpretations of Japanese economic 
history based on the official Japanese agricultural statistics. 

B. H. PUTNAM 
Food Research Institute 
` Stanford University 





1 “Rumbles in the Ricefields: Professor Nakamura vs. the Official Statistics,” Asian 
Studies 27:347-360, 1968. 


Southworth, Herman M., and Bruce F. Johnston, eds., Agricultural Develop- 
ment and Economic Growth, Ithaca, Cornell University Press, 1967, xv + 
608 pp. ($12.00) 


` With peasant unrest and guerrilla warfare in the countryside, population 
pressures on the few land resources left for the millions of little peasants, tradi- 
tional rural societies preventing a dynamic growth of agriculture, governments 
devoting more of their budgets to fighting the guerrillas than to strengthening 
the peasantry; with serious social: scientists predicting famines and publicity 
seekers aping them—why, agricultural development has become a revolutionary 
or (if you don’t like the term) explosive issue on which the fate of nations 
seems to depend more directly than on (say) mere industrialization or outside 
technical and financial assistance. 

But of this drama Agricultural Development and Economic Growth reveals 
little. If this book of essays had appeared 10 or 15 years ago, it might have 


790 / Revrews 


found mcre applause in the United States than it may get in the late 1960's. 
Even less advanced students of agriculture ‘or whom the book seems mainly to 
be intended will be frustrated: the urgency with which the rural problem pre- 
sents itself in the real wozld is not reflected here. The sophisticated reader out- 
side the United States, if he lives in one of -he developing countries, is likely to 
reject it because it sidesteps many crucial issues of social and economic growth 
debated there. 

Agricurtural Development just does not seem to be fully in step with the con- 
cerns of cur time, nor does it throw much lizht on the problems which will face 
us if agricultural growth, however defined, fails to develop. 

Still the book is finely conceived and a “must” for the professional’s book- 
shelf. It gives an inkling of the complexities of how to bring about agricultural 
growth and what this implies. The essays cre written by some of the most re- 
spectable members of the profession, most of them from the United States. It is 
a valuabls source of reference for Americar: and some foreign literature. And it 
is oriented toward an analysis of the ins-itutional components of economic 
growth, en orientation which gives the vo-ume a more earthy quality than it 
would have if it were composed mainly of the type cf mathematical functions 
which Earl O. Heady introduces in the hope of clarifying his discussion of the 
importance of farm size ir. economic development. 

The orginal idea of (he editors to presen: the various growth issues in a con- 
troversial format by allowing critics to review the 14-odd lead articles—such as 
“Towards a Theory of Agricultural Development” or “The Economics of Farm 
Size,” to name only two—ought to have allowed a livelier discussion and made 
the book more interesting reading, But conception is one thing, execution an- 
other. Rezently in Mexico two men bound together by long friendship passed a 
large pile of rocks. Admiring this natural resource—so the newspaper story goes 
—they began throwing tke rocks at each other, friendly-like, ending their bout 
with fraccured skulls in the hospital. No such slugfest in Agricultural Develop- 
ment! Instead, it turns out to be a fashionzble cocktail party, in the home of a 
friendly host. The invited guests treat each other in a gallant manner—one critic 
is “full of admiration for an ingenious effort” of one essayist; another focuses on 
the “rich fund of knowledge acquired” bv another—and avoid references to 
what could arouse heated conversation of a controversial nature. If disagree- 
ment exists—take for example D. Gale Jchrson disagreeing “substantially” with 
Krishna with respect to the latter's espovsa. of the complete average cost as the 
basis for establishing support prices—then .t remains more apparent than real, 
or turns around marginal facets of the issu2s under discussion. Among the few 
exceptiors is Barraclough, who manages to introduce a bit of sex—of course not 
a marginal factor in rural growth—into his intelligent and pointed notes on the 
otherwise sexless theories of farm size. The overall result is that this revolution- 
ary them2, agricultural d2velopment, becomes about as pallid es the wax statue 
of Jack-the-Ripper in Madame Toussaud’s Museum in London. 

But way (with a few exceptions such as Wharton's essay on the infrastruc- 
ture of growth and Krisana’s on agricultuzal price policy) is so much of this 
book disappointing? Some of the contributions just do not add much that is 
new. Take the key essay, “Traditional Social Structure as Barrier to Change,” 
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written by the late John M. Brewster, one of the pioneers of American institu- 
tional agricultural economics. It contains only fair, even unconvincing material, 
in part because of the author’s exaggerated emphasis on little Taiwan, where 
rural development does not contain as much of a lesson for the developer as the 
author implies. R. P. Dore’s Land Reform in Japan is many times more instruc- 
tive on the same topic. Or take George Montgomery’s “Education and Train- 
ing,” written at a low level of sophistication. Or Ojala’s fine contribution on 
“The Programming of Agricultural Development”: he stays in the realm of ab- 
straction by failing to examine economic planning in the real Western develop- 
ing world. Usually planners are limited to the unearthing of additional knowl- 
edge on the performance of their economies: in their political impotence they 
receive well-earned salaries and spend institute-budgets on secretaries and on 
filing-cabinets in which to bury their production. Programming is quite a job; 
but it is how to make the programs effective which is problematic. 

Several authors show an uncritical belief that there exists a world in which 
there is perfect competition, resource allocations are guided by the price sys- 
tem, economically rational decisions are made by profit-maximizing estate own- 
ers and peasants all thrown together, and the millions of laborers (wondering 
whether they will have enough rice or corn to eat on the following day). choose 
between work and leisure. To be sure, some concessions to the importance of 
institutional arrangements are made even by these economists, but the destruc- 
tion which such concessions cause to the original “classical” position is not 
brought out. Perhaps resource allocations are not made principally in response 
to economic forces, but instead result from the interplay of power politics? or 
simply from ancient traditions. It would have been worthwhile to include a 
short essay on the relative importance of the various forces which shape growth 
rather than making half-hearted attempts at compromises between philosophies 
which have all the appearance of being incompatible. 

Some arguments in the book are hardly defensible. Raup states in his article 
on land reform that “most developing countries are too poor and too desper- 
ately in need of increased food output to risk a distribution of land to all the 
landless” [p. 301].2 This reasoning is heard more often from estate owners 
than from land reformers because they naturally put production ahead of social 
reforms. For most underdeveloped nations, poverty and lack of food are the 
result of a defective land tenure structure. It is like saying that a patient, suf- 
fering from a case of acute appendicitis, with a six-day fever of 105 degrees, is 
too weak to go through the operating room. Or take Dore’s unqualified state- 
ment that Bolivia’s land reform is a failure [p. 325] even though it liberated 
the Indian peasantry from centuries of serfdom. Or the Burk—Ezekiel claim that 
in the developed regions, even the poorest families had enough food energy [p. 
337]. This is contradicted by, for example, recent reports on the level of living 
of Negroes in parts of the United States.? Their error could arise from uncriti- 


` An interesting contribution in this area is the recent book by Harold Niebuhr, 
In the Name of Science, Chicago, Quadrangle, 1966. 

"1 Raup’s emphasis were on the word “all,” it would be more defensible. But 
who has ever claimed that all landless people shculd have land? 

°“Starvation in Mississippi,” New York Times, March 26, 1968, p, 44. See also 
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cally accepting aggregate statistics, but pro7essioaals normally do not do this. 
There is also much that is not in the profession-lly competent material of the 
volume. It is an unfair trick of reviewers to criticize a kook on the basis of what 
is not in it. In this case, however, the pictura pairted by Agricultural Develop- 
ment just is not well rounded for the reader of 1368 whose curiosity has been 
aroused about agriculture, the role of assisticg anc assisted nations, the growing 
gap between them. Will he learn much abort whet development means? About 
the real interrelationships in growth between the major sectors of society? And 
how various strategies of development affect eaca sector? Fortunately there is 
Mellor’s eloquent discussion of the theories of tLe role of agriculture in eco- 
nomic development and their shortcomings. Meller touches on these questions 
but does not furnish many answers. He, like othe: authors in the volume, com- 
plains that there is not enough empirical evicence to elaborate a really all-inclu- 
sive, all-explaining theory of development (hence his cautious title “Toward 
...”), But surely this ignores the outpourinz of e:onomic, statistical, sociologi- 
cal, political, legal, business-management, end even literary writings on both 
sides of the bamboo, iron, and other curtain: and in the third world, which has 
no equal in the history of mankind. Perhaps some evidence could have been 
found in the analyses of the development of agricaltures such as those in Italy, 
Mexico, Yugoslavia, Greece, Cuba, India, or mainland China, most of which are 
ignored in the essays. I suspect that one possible explanation for the repeated 
reference to lack of empirical data is that the data we most like to use do not fit 
any available and acceptable nonpolitical, theore-ical straightjacket. If this is 
heresy, it ought to have been exposed by the crÈics. For example, what eco- 
nomic model can explain the phenomenon cf Mesico? There, land reform has 
given a great deal of land—although not zs much as it ought to have given—to 
“the men who work it”; agriculture subsequently nas set production records to 
the satisfaction of the farm-management-mir ded, but the majority of the cam- 
pesinos continue to be underemployed, to the worzy of the sociologists; and the 
merchant sector devours a lion’s share of the increzsed agricultural income.‘ 
And does development mean the same thir-g to -he developed and the under- 
developed countries? In a short and brilliant acticle, “Counterrevolutionary 
America,” Robert Heilbronner questioned recently whether the United States is 
fundamentally opposed to economic development.’ This is a basic question on 
which much of the literature:of the third wcrld is focused. It involves such is- 
sues as the following: what effects foreign inves ment, processing firms, and 
marketing firms have on resource allocaticn `n the underdeveloped economies; 
whether their activities benefit the local peasantry cr local agriculture more than 
they benefit foreign investors; in short, whether forzign investors have any influ- 





W. H. Locke Anderson, “Trickling Down: The Relation hip Between Economic Growth 
and the Extent of Poverty Among American Families” Quart. J. Econ. 78:511-524, 
Nov. 1964. 

"NM. Edel and J. Ballesteros, The Colonizafion o; Papaloapan, to be published 
shortly by the Centro de Investigaciones Agrarias (M=xico}. The authors found that 
after 12 years of operation the merchants captured 4# percent of the income gener- 
ated in the project and the campesinos live at subsistence levels. 

* Commentary 43:31-38, April 1967. 
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ence on the planning, programming, employment, and capital allocation which 
take place there. Timely questions which might have been overlooked 15 years 
ago, but can hardly be ignored in a treatment of agricultural development in 
the late 1960's. 

Finally, we look in vain for some insights into the role of the people for 
whose final benefit this book is presumably written. With a few notable excep- 
tions—Raup’s analysis of the impact of tenure changes on the decision-making 
ability of farm people, and Wharton’s opening comment that a key element in 
the process of development is the human factor, a comment which he unfortu- 
nately does not elaborate—the peasants who work the land, feed people, and 
buy the products of industry remain phantoms. Astonishing, when one recalls 
that, in many cases, rural development, even if it comes in small doses, has 
taken place only after farm people have had to take matters into their own 
hands and demonstrate that they are “a factor” affecting developmentl® 

ERNEST FEDER 
Economic Commission for Latin America 


° As I tried to show in my article, “The Milkers’ Unions of the San Francisco and 
Los Angeles Milksheds,” J. Farm Econ, 82:458-477, Aug. 1950. 


CORRECTION 


In Ernest Feder’s review of the CIDA report, Land Tenure Conditions and Socio- 
economic Development of the Agricultural Sector [Am. J. Agr. Econ. 50:460-462, May 
1968], it should have been noted in the title that the report on Argentina was pub- 
lished in both English and Spanish and that on Brazil in both English and Portuguese. 
The same correction applies to the original listing in the Books Ee section of the 
November 1967 issue [p. 966]. 


Books for listing in this section should be sent to the Book Review Editor (see inside 


front cover for address). 
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Ashton, J., and S. J. Rogers, eds., 
Economic Change and Agriculture, 
Edinburgh, Oliver and Boyd, Ltd., 
1967, vi + 360 pp. 42s. 


Christy, Francis T. Jr., and Anthony 
Scott, The Common Wealth in 
Ocean Fisheries, Baltimore, The 
Johns Hopkins Press for Resources 
for the Future, Inc., 1965, xiii + 
281 pp. $6.00. 


Clawson, Marion, The Land System 
of the United States: An Introduc- 
tion to the History and Practice of 
Land Use and Land Tenure, Lin- 
coln, University of Nebraska Press, 
1968, ix + 145 pp. $3.75. 


Dent, J. B., and H. Casey, Linear Pro- 
gramming and Animal Nutrition, 
Philadelphia, J. B. Lippincott Co., 
1968, vii + 111 pp. $7.50. 


Dillon, John L., The Analysis of Re- 
sponse in Crop and Livestock Pro- 
duction, New York, Pergamon 
Press, Ltd., 1968, xiii + 135 pp. 
$4.50. 


Gerschenkron, Alexander, Continuity 
in History and Other Essays, Cam- 
bridge, Mass., The Belknap Press of 
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Harverd University Press, 1968, x 
+ 56 pp. $10.00. 


Goldberg, Ray A, Agribusiness 
Coorcination: A Systems Approach 
to the Wheat, Soybean, and Florida 
Orange Economies, Boston, Har- 
vard Jniversity Graduate School of 
Business Administration, 1968, xix 
+ 255 pp. $12.00. 


Hiddretl, R. J., ed., Readings in Agri- 
zultusal Policy, Lincoln, University 
of Nebraska Press, 1968, xv + 563 
pp. $3.95 paper, $6.95 cloth. 


Hollowey, Robert J., and Robert S. 
Hancock, Marketing in a Changing 
Environment, New York, John 
Wiler & Sons, Inc., 1968, ix + 498 
op. $7.95. 


Heuthatker, Hendrik S., Economic 
Polict. for the Farm Sector, Wash- 
ington, American Enterprise Insti- 
tute for Public Policy Research, 
1967, vii + 65 pp. $2.00. 


Humbert, Roger P., The Growing of 
Sugar Cane, rev. ed., New York, 
Amer can Elsevier Publishing Co., 
Inc., 1968, xii + 779 pp. $42.50. 


Kristensen, Thorkil, The Food Prob- 


‘lem of Developing Countries, Paris, ` 


Organization for Economic Co-op- 
eration and Development, 1968, 
114 pp. Price unknown. 


Langford-Smith, Trevor, and John 
Rutherford, Water and Land: Two 
Case Studies in Irrigation, Can- 
berra, Australian National Univer- 
sity Press, 1966, xv + 270 pp. 
$A7.50. 


Luning, H. A., Economic Aspects of 
Low Labour-Income Farming, 
Wageningen, The Netherlands, 
Centre for Agricultural Publications 
and Documentation, 1967, Agricul- 
tural Research Reports 699, 137 pp. 
D8. 17.50. 


McLoughlin, Peter F. M., Research 
on Agricultural Development in 
East Africa, New York, The Agri- 
cultural Development Council, Inc., 
1967, 111 pp. Free. 


Mikesell, Raymond F., The Econom- 
ics of Foreign Aid, Chicago, Aldine 
Publishing Co., 300 pp. $7.95. 


Miller, Thomas L, Bounty and Dona- 
tion Land Grants of Texas, 1835- 
1888, Austin, University of Texas, 
1968, xiii + 894 pp. $25.00. 


Moore, John R., and Frank A. Pado- 
vano, U. S. Investment in Latin 
American Food Processing, New 
York, Frederick A. Praeger, Inc., 
1967, xiii + 208 pp. $15.00. 


Nix, John, Farm Management Pocket- 
book, 2d ed., Ashford, Kent, En- 
gland, Department of Agricultural 
Economics, Wye College (Univer- 
sity of London), 1968, iv + 122 
pp. 8s. 6d. 


Padberg, Daniel I., Economics of 
Food Retailing, Ithaca, N.Y., Cor- 
nell University, 1968, xi + 292 pp. 
-Price unknown. 
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Pincus, John A., ed., Reshaping the 
World Economy, Englewood Cliffs, 
"NL, Prentice-Hall; Inc., 1968, xii 
‘+ 176 pp. $4.95 cloth, $1.95 
paper. 


Rossmiller, George E. The Grain- 
Livestock Economy of West Ger- 
meny with Projections to 1970 and 
1975, Res. Rep. 1, East Lansing, In- 
stitute of International Agriculture, 
Michigan State University, 1968, 
xi + 253 pp. $2.00. 


Saylor, Ralph G., The Economic Sys- 
tem of Sierra Leone, Durham, N.C., 
Duke University Press, 1968, xii + 
231 pp. $10.00. : 


Simpson, Morag, and A. R. El Ha- 
dari, Milk Production and Market- 
ing in the Tropics: A Case Study 
Based on Khartoum Province, 
Sudan, Khartoum North, University 
of Khartoum, 1967, xiv + 183 pp. 
Price unknown. 


Slesinger, Reuben E., ed., National 
Economic Policy: The Presidential 
Reports, Princeton, NI, D. Van 
Nostrand Co., Inc., 1968, ix + 245 
pp. $2.95. 


Smith, Robert H. T., E. J. Taaffe, and 
L. J. King, eds., Readings in Eco- 
nomic Geography, the Location of 
Economic Activity, Chicago, Rand 
McNally & Co., 1968, 406 pp. 
$6.00. 


Tintner, Gerhard, Methodology of 
Mathematical Economics and 
Econometrics, Chicago, University’ 
of red Press, 1968, ix + 113 
pp. $4.75. 


Transportation: The 1970's, January 
17-18, 1968, Conference Proceed- 
ings, UGPTI Rep. 1, The Upper 
Great Plains Transportation Insti- 
tute, Fargo, North Dakota State 
University, 1968, iv+125 pp. 
$2.00. 
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Weaver, J. E., Prairie Plants and 
Their Environment: A Fifty-Year 
Study in the Midwest, Lincoln, 
University of Nebraska Press, 1968, 
ix + 276 pp. $6.95. 

Whetham, Edith H., Co-operation, 
Land Reform and Land Settlement, 
London, The Plunkett Foundation 


for Co-operative Studies, 1968, xi 
+79 pp. 12/6. 

Wightman, David R., Food Aid and 
Ezonemic Development, Interna- 
‘tonal Conciliation No. 567, Carne- 
zig Endowment for International 
2eace New York, Taplinger Publish- 
cng Co., Inc., 1968, 72 pp. $0.60. 


Announcements 


. WINTER MEETING 
AMERICAN AGRICULTURAL ECONOMICS ASSOCIATION WITH 
ALLIED SOCIAL SCIENCE ASSOCIATIONS 


December 27-30, 1968, Chicago 


Joint meetings with a number of other social science associations will be held 
in Chicago, December 27-30. Headquarters will be the Pick-Congress Hotel. 
Tentatively, sessions are scheduled as follows: 
Supply Function in Agriculture, Revisited. Joint with AEA. 
The Potential Role of Control Thecry in Policy Formulation for the U.S. 
Agricultural Industry. Joint with ES. 
Agribusiness and Other Agricultural Economists: Complementary, Supple- 
mentary, or Competitive? 
Technology, Demography, and U.S. Rural Economic Policy 


At a luncheon Dr. Joseph Ackerman, Managing Director, Farm Foundation, 
will review the role of foundations in sponsoring and contributing to work in 
agricultural economics. 

Local arrangements are being made by a committee chaired by W. E. Hamil- 
ton of the American Farm Bureau Federation. 


1969 ANNUAL MEETING 


The 1969 annual meeting of the AAEA is tentatively scheduled for August 
17-20 at the University of Kentucky, Lexington. John C. Redman is chairraan 
of local arrangements and will welcome all suggestions. Harold F. Breimyer, 
Department of Agricultural Economics, University of Missouri, Columbia, in- 
vites ideas and proposals as to the program. 


DUES 


Dues for 1968 are payable. The dues rate is as follows: 

American Agricultural Economics Association—$10.00 

Junior Membership, AAEA—$5.00 (Graduate Students, 3-year maximum) 
Joint Membership, AAEA, and WAEA—$12.50 

Joint Membership, AAET and CAES—$16.50 

Joint Membership, AAEA, WAEA, and CAES—$19,50 
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Please mail your check, payable to the American Agricultural Economics As- 
sociation or AAEA, to C. D. Kearl, Secretary—Treasurer, AAEA, Department of 
Agricultural Economics, Cornell Universit~, Ithaca, New York 14850. 


BACK ISSUES OF JOURNAL OF FARM ECONOMICS NEEDED 


The secretary—treasurer of the AAEA 5 authorized to pay $1.00 each for 
any of the issues of the JFE listed below. 


Year Volume Issues Year Volume Issues 
1919 1 1, 2, 3 1951 33 ,3 
1920 2 1, 2, 3, 4 1953 35 1, 5 
1921 3 1, 2, 3, 4 1654 36 2,3 
1922 4 1, 2, 3, 4 1¢55 37 1, 2, 3, 4, 5 
1923 -5 1, 2 156 38 1, 2, 3 
1924 6 1, 2, 3, I 1¢57 39 2, 

1925 7 1, 2, 4, I 158 40 2, 

1926 8 1, 2, 3, 4, I 1¢59 4] 1, 3 
1935 17 1 1¢60 49 1, 4, 5 
1943 25 1, 2, 3, 4 1¢61 43 2, 3, 4-2 
1944 26 2,3 1662 44 1,3 
1945 27 1, 2, 3, 4 1663 45 1, 5 
1946 28 1, 2, 3 1664 46 2, 3, 5 
1947 29 1, 2 1665 47 1 

1948 30 l 1667 49 1-1, 1-2 


Journars should be mailed to C. Del Mar Kearl, AAEA, Department of 
Agricultural Economics, 455 Warren Hal, Cornell University, Ithaca, New 
York 14850. 


News Notes 


PERSONAL 


Harry W. Ayer, candidate for the 
Ph.D. at Purdue University, is in 
residence with the Secretariat of 
Agriculture, Sao Paulo, Brazil, 
doing research under a Ford Foun- 
dation grant. 


F. Raeford Baker has recently joined 
the staff of the Agricultural Policies 
Division of the Organisation for 
Economic Cooperation and Devel- 
opment in Paris, France. He was 
formerly employed as an instructor 
in the Department of Agricultural 
Economics and Agribusiness at 
Louisiana State University. 


Calvin R. Berry, on leave from the 
University of Arkansas, will be vis- 
iting professor in the Department of 
Agricultural Economics, University 
of Minnesota, from June 1 to De- 
cember 31, 1968. He will work in 
the area of dairy policy during the 
absence of Dr, Martin K. Christian- 
sen, who is presently on leave with 
the Economic Research Service, 
USDA. Dr. Berry will also be asso- 
ciated with Dr. Dale Dahl in the 
graduate marketing seminar. 


John H. Berry, candidate for the 
Ph.D. on temporary USDA assign- 
ment at Purdue University, has 
taken a position with the USDA at 
the University of Illinois. 


Gordon E. Bivens, University of Mis- 
souri, has been elected to a second 
term as editor of the Journal of 
Consumer Affairs. The Journal, 
which began publication under the 


editorship of Bivens, recently 
published its third issue. It is a 
publication of the Council on Con- 
sumer Information, a national orga- 
nization for the study of consumer 
problems. 


Kalman Blum, who recently com- 
pleted the Ph.D. degree in agri- 
cultural economics at the Univer- 
sity of California, Berkeley, has 
returned to Israel to join the fac- 
ulty of the Department of Eco- 
nomics, University of Bar-Ilan, Ra- 
mat-Gan, this fall. 


William D. Bormuth, head of the 
Manufactured Dairy Products Sec- 
tion of the Agricultural Estimates 
Division, Statistical Reporting Ser- 
vice, USDA, Washington, D.C., re- 
tired in April 19, 1968, after 34 
years of commendable service—all 
in crop estimating work. 


Emerson M. Brooks of USDA’s Statis- 
tical Reporting Service, Washing- 
ton, D.C., is the representative of 
the USDA on the four-man commit- 
tee responsible for planning and 
implementing the joint FAO-US 
training program for the 1970 
World Census of Agriculture. 


Joe D. Brown of the Georgia ‘Agricul- 
tural Experiment Station at Griffin 
was joint winner with J. C. Elrod of 
the annual Sears—Roebuck Founda- 
tion award for outstanding agricul- 
tural research in Georgia. The win- 
ning entry was a study entitled 
“Georgia Peach Producing Indus- 
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try: An Analysis of Interregional 
Competition.” 


George Eobert Butell has transferred 
from USDA’s Farm Credit Admin- 
istration to the Demand and 
Competition Section of the Europe 
and Saviet Union Branch, FRAD, 
ERS. 


Ju Chun Thai, who received his Ph.D. 
from the University of Minnesota in 
1967, will serve as leader of the 
AID-sronsored short course in agri- 
cultural economics research meth- 
odology at Seoul University, 
Suwon Korea, from May 10 to Au- 
gust 15. 


Mollie Aan Church, formerly with the 
Department of Defense, has joined 
the Situation and Outlook Section 
of the Europe and Soviet Union 
Branch, FRAD, ERS, USDA. 


David A. Clarke, Jr., on April 1, 1968, 
was appointed chairman of the De- 
partment of Agricultural Economics 
and director of the Giannini Foun- 
dation of Agricultural Economics, 
University of California, Berkeley. 


Howard Clonts, Jr., joined the staff of 
the LCepartment of Agricultural 
Economics and Rural Sociology, 
Auburr. University, on March 15, 
1968, zs an assistant professor. He 
did his Ph.D. work at Virginia Poly- 
technic Institute. 


Frank Conklin, now on the faculty at 
Iowa State University, will join the 
Department of Agricultural Eco- 
nomics at Oregon State University 
on July 1 as an assistant professor. 


Robert M. Conlogue retired from the 
Econonic Research Service, USDA, 
April 20, 1968, after more than 37 
years cf government service, Dur- 
ing his career he worked in the De- 
partmeat of Labor, the Office of 
Price 4.dministration, the Office of 
Price Stabilization, and the Minne- 


apolis Field Office of the Depart- 
ment of Commerce. His last assign- 
ment was as agricultural economist 
in the Marketing Economics Divi- 
sion, where he did research in poul- 
try marketing. 


C. W. Grickman, field research coordi- 
nator retired from the Farm Pro- 
ductien Economics Division, Eco- 
nomic Research Service, USDA, 
Waskington, D.C., on April 30, 
after nearly 40 years of federal ser- 
vice. 


Lewren-zeé A. Dallenbach has been ap- 
pointed a research associate in the 
Depa-tment of Economics at Iowa 
State University. 


Ckarles R. Davenport, formerly chief 
of the Western Hemisphere Branch, 
Forei zn Regior.al Analysis Division, 
Econsmic Research Service, is now 
director of the Operations Analysis 
Divison, Foreign Agricultural Ser- 
vice, USDA. 


Rallo Ehrich, associate professor of 
agricultural economics at the Uni- 
versity of Wyoming, has been 
granted a two-vear leave of absence 
tło participate in the Texas 
A&M-AID program on livestock 
marke ting in Argentina. 


Devid E. Ellsworth has completed his 
M.S. at Purdue University and is 
pursuing the Ph.D, at Cornell Uni- 
versity. 


J. C. Elrod of the Georgia Agricul- 


‘ural Experiment Station at Griffin 
was jeint winner with Joe D. Brown 
of the annual Sears—-Roebuck Foun- 
datior. award for outstanding agri- 
cultural research in Georgia. The 
vinniag entry was a study entitled 
“Georgia Peach Producing Indus- 
cry: An Analysis of Interregional 
‘Sompatition.” 


Richard Feltner, Michigan State Uni- 
versit7, has been named assistant 


dean of agriculture and director of 
resident instruction. 


Raymond J. Folwell, who is complet- 
ing his Ph.D. at the University of 
Missouri, is joining the faculty of 
the Department of Agricultural 
Economics at Washington State 
University. He will do research in 
the area of marketing. 


Thomas F. Funk has completed his 
M.S. at Purdue University and is 
continuing for his PhD. 


Bruce Lynn Gardner has accepted a 

, position, as assistant professor of 
economics at North Carolina State 
University. 


David Green, Ph.D. candidate at 
Michigan State University, has been 
appointed agricultural economics 
specialist in the Department of Ag- 
ricultural Engineering, M.S.U. He 
will serve as an economist on a re- 
search team studying the problems 
of mechanization in African agricul- 
ture. 


Thomas James Grennes has accepted 

a position as assistant professor of 
economics at North Carolina State 
University. 


Mahendra Pratap Gupta has left his 
position as agricultural economist in 
the Indian Agricultural Research 
Institute at New Delhi to become 
joint director of the Agricultural 
Prices Commission in the Depart- 
ment of Agriculture of the Govern- 
ment of India. He assumed his new 
position on February 1, 1968. 


Ronald A. Gustafson has joined the 
staff of the Farm Production Eco- 
nomics Division, ERS, USDA, 


Washington, D.C. Mr. Gustafson is 


from the University of Oklahoma, 
where he recently completed all re- 
quirements for his M.S. 


Kelly M. Harrison has been appointed 
assistant professor at Michigan 


News Nores / 801 


State University. He is serving as 
chief of party for the Colombian 
phase of the Latin American Food 
Marketing Project and is stationed 
in Cali, Colombia. 


Meyer J. Harron joined the Demand 
Analysis Section of the Outlook and 
Projections Branch, Economic and 
Statistical Analysis Division, ERS, 
USDA, on March 18, 1968. He was 
formerly with the National Science 
Foundation. 


Joe Havlicek, professor of agricultural 
economics, Purdue University, will 
spend the 1968-69 year on sabbatic 
leave for special research at the 
University of Chicago. 


Yajiro Hayami, professor of economics 
at the Tokyo Metropolitan Univer- 
sity, in Japan, will be on a two-year 
leave of absence as visiting associ- 
ate professor at the University of 
Minnesota in the Department of 
Agricultural Economics, beginning 
July 1, 1968. Dr. Hayami will con- 
tinue his research on the compara- 
tive effects of resource endow- 
ments, factor prices, and technical 
change on agricultural develop- 
ment. He will also share responsi- 
bility with Vernon W. Ruttan for 
leadership of the graduate seminar 
in agricultural and economic devel- 
opment. 


Louis F. Herrmann has returned to 
the Economic Research Service, 
USDA, Washington, D.C., after two 
years in Brazil studying changes in 
agricultural output and productiv- 
ity. He has been appointed to the 
position of staff assistant to the ad- 
ministrator of ERS, with responsi- 
bilities for ERS foreign activities. 


Robert O. Herrmann, The Pennsylva- 
nia State University, was elected 
president of the Council on Con- 
sumer Information for the 1968-69 
term. The council is a national or- 
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ganization of 1,500 members in 
teaching, research, and extension 
devoted to the encouragement and 
dissemination of research on con- 
sumer problems. Its activities in- 
clude an annual conference and 
the publication of its Newsletter 
and the new Journal of Consumer 
Affairs. 


Roger W. Hexem has been appointed 
a research associate in the Depart- 
ment of Economics at Iowa State 
University. 


Roger Hill has joined the faculty of 
the University of Georgia at Athens 
as an associate professor. He will 
teach and do research in the area of 
policy. He recently completed his 
Ph.D. at Michigan State University. 


Frederick J. Hitzhusen, who has com- 
pleted the M.S. at Purdue Univer- 
sity will be at Cornell University 
for his Ph.D. work. 


Jack L. Hollrah, after having com- 
pleted his M.S. at Purdue Univer- 
sity and having held a temporary 
staff position, has now taken a posi- 
tion with Allied Grocers of India- 
napolis, Indiana. 


John M. Huie has accepted a position 
as assistant professor of agricultural 
economics, Purdue University, to 
work in the area of community de- 
velopment, upon completion of his 
Ph.D. at Michigan State University. 


Leroy J. Hushak has accepted a posi- 
tion as assistant professor in the 
Department of Agricultural Eco- 
nomics and Rural Sociology at Ohio 
State University, effective July 1, 
1968. His Ph.D. was received from 
the University of Chicago. 


Edward L. Janzen, M.S., Kansas State 
University, has accepted a position 
in the Operations Research Depart- 
ment of Mead, Johnson and Co., a 
pharmaceutical and nutritional firm, 
in Evansville, Indiana. 


A. D. Jones returned on June 10 to 
his gosition as assistant chief of the 
Fibes and Grains Branch, Market- 
ing Economics Division, ERS, from 
two semesters of intensive study at 
the Woodrow Wilson School of 
Government and Foreign Affairs, 
University of Virginia. Dr. Jones re- 
ceived a Career Educational Award 
from the National Institute of 
Public Affairs. 


John E. Kadlec, professor of agricul- 
tural economics, Purdue University, 
will spend the 1968-69 year on sab- 
batic leave, with special research at 
the Jniversity of Southern Califor- 


nią. 


John 4. Kearney has completed his 
M.S. at Purdue University and is 
now in the armed services. 


Earl V’. Kehrberg, professor of agri- 
culttral econcmics, has returned to 
Purcue University after a two-year 
tour with the Purdue Project, Rural 
University of Minas Gerais, Vicosa, 
Brazil. 


Eichard L. Kohls, professor of agricul- 
tura_ economics and assistant to the 
vice president for academic affairs, 
Purcue University, has been ap- 
poinced dean of agriculture, Purdue 
University, effective August 1968. 


Gerald Korzan, professor of agricul- 
tural economics at Oregon State 
University, has recently resigned to 
take-a position with the Ford Foun- 
datien in the Philippines. Dr. Kor- 
zan has 19 years of distinguished 
serv.ce at Oregon State. 


Fonalc D. Krenz, head of the North 
Cenval Field Research Group, 
Farm Production Economics Divi- 
sion. ERS, USDA, Ames, Iowa, has 
beer appointed the Division’s field 
resecrch coordinator, Washington, 
D.C, to succsed C. W. Crickman, 
whe retired on April 30. 


Karol Krotki, formerly assistant direc- 
tor of research in the Census Divi- 
sion of the Government of Canada 
at Ottawa, joined the staff of the 
Department of Sociology, Univer- 
sity of Alberta, on January 17, 
1968. 


John Layng has left the Economic and 
Statistical Analysis Division, ERS, 
USDA, to accept a position at the 
Bureau of Labor Statistics. 


Etty -Leiserson has returned to the 
University of Buenos Aires, Argen- 
tina, after one year with the West- 
ern Hemisphere Branch, Foreign 
Regional Analysis Division, ERS, 
USDA. 


R. M. Alwyn Loyns has recently com- 
pleted the Ph.D. degree in agricul- 
tural economics at the University of 
California, Berkeley, and joined the 
faculty of the Department of Agri- 
cultural Economics at the Univer- 
sity of Manitoba on May 1, 1968. 


Nicholaas Luykx, associate professor 
at Michigan State University, has 
returned to East Lansing after 
being on assignment in Pakistan. 


Gale H. Lyon, formerly extension spe- 
cialist in the USDA, has joined the 
Department of the Interior’s Bureau 
of Commercial Fisheries as chief of 
the branch of Foreign Trade and 
Economic Services. 


J. Patrick Madden has resigned from 
the President’s Advisory Commis- 
sion on Rural Poverty and has ac- 
cepted a position as associate pro- 
fessor of agricultural economics at 
The Pennsylvania State University. 


Wilbur R. Maki of Iowa State Univer- 
sity joined the faculty of the Uni- 
versity of Minnesota as professor in 
the Department of Agricultural 
Economics and coordinator. of Re- 
source and Community Develop- 
ment, Agricultural Experiment Sta- 
tion, on July 1, 1968. 
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Barbara J. McCandless, formerly re- 
search assistant in the Department 
of Agricultural Economics, Univer- 
sity of Minnesota, is now associate 
professor of family economics, Agri- 
cultural Experiment Station, South 

` Dakota State University, and head 
of the Management, Housing, and 
Equipment Department in the Col- 
lege of Home Economics. 


Robert H. Miller, formerly in the 

- Price Research Section of the Com- 
modity Analysis Branch, has been 
assigned to the Tobacco Section of 
the Commodity Analysis Branch, 
Economic and Statistical Analysis 
Division, ERS, USDA. 


Robert C. Moncure has retired from 
the Africa and Middle East Branch, 
Foreign Regional Analysis Division, 
ERS, USDA, and now resides in 
Lancaster, Virginia. 


David Nelson, Ph.D., Kansas State 
University, has accepted a position 
with the Department of Agricultural 
Eccnomics, University of Minne- 
sota, 


David Norman has accepted a posi- 
tior: in the Department of Econom- 
ics at Kansas State University. He 
will be joining the Kansas State 
group assigned to Ahmadu Bello 
University, Zaria, Nigeria, about 
October 1, 1968. 


Stanley D. Parsons has completed his 
M.S. at Purdue University and has 
returned to the staff of the Univer- 
sity of Rhodesia. 


Thomas R. Pierson has completed his 
M.S. at Purdue University and is 
pursuing the Ph.D. at Cornell Uni- 
versity. 

Martin T. Pond, associate professor of 
agricultural economics, is returning 
to Purdue University after a three- 
year tour with the Purdue Project, 
Rural University of Minas Gerais, 
Vicosa, Brazil. 
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Raymond L. Prewett has completed 
his M.S. at Purdue University and 
has taken a position at Texas A&M 
University. 


Malcolm J. Purvis of the Department 
of Agricultural Economics, Michi- 
gan State University, currently on 
assignment with the Consortium for 
the Study of Nigerian Rural Devel- 
opment in Nigeria, will join the fac- 
ulty of the University of Minnesota 
as assistant professor of agricultural 
economics on July 1, 1968. His ini- 
tial assignment will be with the 
University of Minnesota~AID Tuni- 
sia project. 


W. P. Ranney retired on September 1, 
' 1967, after 28 years of service in 
the Department of Agricultural 
Economics at the University of 
Tennessee. He is serving as visiting 
professor in the Department of Ag- 
ricultural Industries at Southern Il- 
linois University during the spring, 
summer, and fall quarters of 1968. 


David Reed, Ph.D., Kansas State Uni- 
versity, has accepted a position 
with Bowling Green State Univer- 
sity. 


Bruce Rettig will join the faculty at 
Oregon State University as an assis- 
tant professor of agricultural eco- 
nomics on September 1, 1968. Mr. 
Rettig is obtaining his Ph.D. degree 
from the University of Washington. 


Ralph H. Rogers retired on April 30, 
1968, after serving with the USDA 
for over 38 years. He has been lo- 
cated at Texas A&M University for 
the past 21 years. 


Byron E. Sandberg has completed his 
M.S. at Purdue University and is 
now farming. 


A. Allan Schmid, Michigan State Uni- 
versity, will be on a leave of ab- 
sence from September 1, 1968, to 
August 31, 1969, to serve as visit- 


ing professor in the Systems Analy- 
sis Group, Secretary of the Army, 
Washington, D.C, 


Andrew Schmitz joined the staff of 
the Department of Agricultural 
Economics, University of Califor- 
nia, Berkeley, on February 1, 1968, 
after receiving his Ph.D. from the 
University of Wisconsin. . 


Lavid M. Schoonover has transferred 
from the Foreign Agricultural Ser- 
vice, USDA, to the Europe and So- 
viet Union Branch, Foreign Re- 
gional Analysis Division, ERS. Prior 
to his transfer, Mr. Schoonover was 
assistant U.S. agricultural attaché in 
Moscow, USSR. 


G. Edward Schuh, professor of agri- 
cultural economics, Purdue Univer- 
sity, has accepted a six-month ap- 
pointment as research associate in 
the Center for International Affairs, 
Harvard University, starting in Au- 
gust 1968. . 


Edmond E. Seay has been appointed 
a research associate in the Depart- 
ment of Economics at Iowa State 
University. 


David W. Seckler, formerly associate 
professor of economics at Colorado 
State University, joined the staff of 
the Department of Agricultural 
Economics, University of Califor- 
nia, Berkeley, on July 1, 1968. 


Gary L. Seevers has joined the faculty 
of Oregon State University as an 
assistant professor after completing 
his Ph.D. at Michigan State Univer- 
sity. He will teach and do research 
in the areas of policy and economic 
theory. 


Dennis D. Sharpe has completed his 
M.S. at Purdue University and has 
taken a position at the Federal Re- 
serve Bank in Chicago. 


Lois A. Simonds, Ohio State Univer- 


sity, was the winner of the first - 


Award for Outstanding Dissertation 
Research presented by the Council 
on Consumer Information. The 
award was given for her paper, 
“Variations in Food Costs in Four 
Ohio Cities,” based on her Ph.D. 
dissertation at Ohio State. 


Richard K. Smith, director of the 
Agriculural Estimates Division, Sta- 
tistical Reporting Service, USDA, 
Washington, D.C., retired on April 
19, 1968, after nearly 41 years of 
dedicated service—all with SRS 
and its predecessor agencies. 


Bernard F. Stanton, professor of farm 
management at Cornell University, 
has been appointed chairman of the 
Department of Agricultural Eco- 
nomics at the New York State Col- 

. lege of Agriculture. 


Daniel A. Swope, formerly director of 
the Division of Statistics and Eco- 
nomics, Nationa] Canners Associa- 
tion, Washington, D.C., became 
chief of the Food Consumption 
Branch, Consumer and Food Eco- 
nomics Research Division, ARS, 
USDA, on February 26, 1968. ‘He 
will be located in Hyattsville, 
Maryland. 


Richard Eugene Sylla has accepted a 
position as assistant professor of 
economics at North Carolina State 
University.. 


James M. Ward, a member of the 
staff of the Department of Agricul- 
tural Economics and Sociology at 
Texas A&M University since 1948, 
retired March 31, 1968. He had 
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long been noted for his short course 
in cotton classification. 


Richard L. Welch has completed his 


M.S. at Purdue University and will 
be working in South America 
through the Brethern Volunteer Ser- 
vice after eight weeks of training in 
Maryland. 


Morris D. Whitaker, candidate for 


Ph.D. at Purdue University, is in 
residence with the Fundacao Getu- 
lio Vargas in Rio de Janeiro, Brazil, 
doing research under a Ford Foun- 
dation grant. 


Emery C. Wilcox, statistician-in- 


charge of the Seattle, Washington, 
office of SRS, USDA, received the 
Department’s superior ` service 
award for conducting an outstand- 
ing program of public service, pub- 
lications, and personnel administra- 
tion in cooperative federal-state 
crop reporting work, contributing 
greatly to the agribusiness commu- 
nity of the State of Washington. 


Joseph W. Willett has returned to the 


Economic Research Service, Wash- 
ington, D.C., after a special three- 
month assignment in Indonesia with 
the Asian Development Bank. 


Robert H. Wuhrman, formerly fac- 


ulty research associate in the De- 
partment of Agricultural Economics 
at the University of Maryland, has 
returned to the Foreign Agricultural 
Service, USDA. Assigned to the 
Trade Projects Division, he is cur- 
rently engaged in the administra- 
tion, coordination, and evaluation 
of agricultural export programs and 
foreign market development activi- 
ties. 
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OBITUARY 


E. C. Young, formerly vice-president 
of Purdue University and dean of 
the graduate school at that institu- 
tion, died on April 23, 1968, as the 
result of a hip fracture sustained in 
a fall at his home on April 17. He 
was 75 years old. Dr. Young had 
long been active in the Interna- 
tional Association of Agricultural 
Economists, serving as American 
vice-president of the Association 
from 1941 to 1952. He was one of 
the pioneers in international agri- 
cultural development, with special 
interest in Latin America. He be- 
came a consultant for agriculture to 
the Rockefeller Foundation in 1952. 
He was president of the American 
Farm Economic Association in 1938 
and was made a Fellow in 1961. 
He was assistant to the governor of 
the Farm Credit Administration 
during 1933 and 1934. Dr. Young’s 


primary interests wrre in research 
and teaching. He retained his spe- 
cial interests in agriculture despite 
the broader responsibilities that 
gradually came to him. Born on a 
dairy farm in western Pennsylvania, 
Dr. Young was educated at Grove 
City College in that state and at 
Cornell University. He served in 
the Air Corps in World War I and 
came to the farm management de- 
partment at Purdue University in 
1921. He served on the faculty of 
Purdue University for 42 years. 
Those wishing to remember Dean 
Young may send checks to Purdue 
Alumni Scholarship Foundation, 
Purdue Memorial Union, Purdue 
University, Lafayette, Indiana 
47907, with envelope marked Dean 
Young Fund. Mrs. Young is living 
at R.R. 9, Lafayette, Indiana. 


ORGANIZATIONAL. 


A Conference on Regional Water Re- 
sources Research was concluded at 
Chicago, Illinois, on March 26-27, 
1968. The conference grew out of a 
recommendation of the North Cen- 
tral Region Agricultural Marketing 
and Economics Advisory Commit- 
tee (NCA-12) that a review of wa- 
ter resource economics research in 
the North Central area be under- 
taken for the purpose of evaluating 
current projects and planning fu- 
ture programs. Attendance included 
various Economic Research Service 
personnel in the region, state agri- 
cultural experiment station leaders 
in water resource economics, and 
directors of state water resource in- 
stitutes established under Public 
Law 88-379, the Water Resources 
Research Act. The institute pro- 


gram is administered by the Office 
of Water Resources Research in the 
Department of the Interior. Dr. 
R. R. Renne, Director of OWRR, 
reviewed Interior’s water research 
program and critiqued a back- 
ground paper on the status of 
Hatch Act regional water research 
in the North Central States that 
was prepared jointly by Dr. Gordon 
D. Rose of South Dakota State Uni- 
versity and Dean T. Massey of the 
Economic Research Service. Mr. 
Massey is stationed at Madison, 
Wisconsin, and serves as coordina- 
tor of a current regional water re- 
search project (NC-57) on legal 
and economic factors in managing 
water resources in agriculture. Dr. 
Rose is a former employee of ERS 
and is now extension economist in 


public policy at South Dakota State. 
Other major papers were given by 
Emery N. Castle of Oregon State 
University; George M. Browning, 
regional director, North Central Ag- 
ricultural Experiment Station Direc- 
tors; John F. Timmons of Iowa 
State University; A. Allan Schmid 
of Michigan State University; Wil- 
bur R. Maki of Iowa State Univer- 
sity; and Paul L. Holm of the Eco- 
nomic Research Service, Washing- 
ton, D.C. 


Kansas State University has an- 


nounced two new research projects 
which have been undertaken in the 
Department of Economics. The first 
is a research effort using the sys- 
tems analysis approach to study 
market quality of wheat, which has 
been initiated under the supervision 
of Professor Leonard W. Schruben. 
The project is to be conducted 
under the joint sponsorship of the 
Economic Research Service, USDA, 
and the Food and Feed Grain Insti- 
tute of the Kansas Agricultural Ex- 
periment Station. The program is 
long range in nature, with an esti- 
mated annual expenditure of 
$100,000, with $31,000 from the 
Economic Research Service for 
the current year. Professor Schru- 
ben, who is also associate director 
of the Food and Feed Grain Insti- 
tute, is currently on sabbatical 
leave serving as a visiting professor 
at Stanford University, and will be 
returning to Kansas State Univer- 
sity in June. The second is a re- 
search project to develop econamic 
projections for Kansas industries 
and regions. The U. S. Bureau of 
Reclamation is financing the project 
through a $42,300 contract. Dr. M. 
Jarvin Emerson will direct the re- 
search effort, which will extend 
< over an 18-month period. The 
project will utilize the Kansas 
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input-output matrix which is being 
completed by the staff of the Office 
of Economic Analysis under Dr. 
Emerson’s direction. The results of 
the study are expected to provide a 
basis for future water use projec- 
tions. 


The Latin American Market Planning 


Center at Michigan State University 
has received a supplemental grant 
of $260,000 from US/AID. This 
will support a research and advi- 
sory program on market develop- 
ment in Colombia, South America. 
The program is being allocated an 
additional $150,000 by the govern- 
ment of Colombia. Dr. Harold 
Riley, professor of agricultural eco- 
nomics, and Dr. Denald Taylor, 
professor of marketing, are direct- 
ing the LAMP project, which pre- 
viously operated in Puerto Rico, 
Northeast Brazil, and Bolivia. Dr. 
Kelly Harrison, assistant professor 
of agricultural economics, will be 
chief of party for the Colombian 
operation. Working relatiorships 
have been established with the Uni- 
versity of Valle in Cali. 


Oregon State University was one of 


three institutions receiving institu- 
tional grants under the new Sea 


_ Grant Program administered by the 


National Science Foundation. Other 
universities so designated were the 
University of Washington and the 
University of Rhode Island. Under 
this program the Department of 
Agricultural Economics at Oregon 
State University has been given re- 
sponsibility for developing and con- 
ducting a research and traininz pro- 
gram in marine economics. This 
work will complement existing ag- 
ricultural economics and resource 
economics programs in the depart- 
ment. 
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On Scientific Objectivity* 
Emery N. CASTLE 


‘The research process is never devoid of value E Nevertheless, 
motivation of the researcher does not necessarily render work unobjective in 
a scientific sense. Threats to scientific objectivity include the difficulty of 
changing a publicly expressed viewpoint, a vested interest in a particular 
theory, the desire to avoid controversy, and the desire for financial gain. 

` The researcher must be careful, however, to avoid equating his own views 
with the “public interest” and condemning those with opposing views as 
lacking scientific objectivity. 


CIENTIFIC objectivity may be defined in a rigorous fashion consis- 
tent with any particular philosophy of science. According to Popper 


. [9], scientific objectivity consists of the freedom and responsibility of the 
` researcher (1) to pose refutable hypotheses, (2) to test these hypotheses 


with relevant evidence, and (3) to state the results in an unambiguous 
fashion accessible to any interested person. If these requirements are met, 
scientists can replicate one another's work and expect to come to the same 
conclusions? The method is an impersonal one. When Popper’s three re- 
quirements are met, there need not be great concern about the motivation 
of the researcher. If a researcher fails to meet the requirements of the 
method, he will sooner or later be found out. 

Any reasonable person, however, recognizes that these conditions are 
not present in much of the work done by agricultural economists, By and 
large, much of their work does not involve the testing of refutable hy- 
potheses, The reasons for this fact are properly the subject of another arti- 
cle; nevertheless, it should be noted that scientific objectivity is capable, 
at least in principle, of rigorous definition and can be subjected to rigor- 
ous test. When the strict requirements for a “science” are not present, the 


matter obviously becomes more subjective. Even so, the limiting case is 


useful as a norm against which we can test most activities of agricultural 
economists. The more “scientific” a field, the more automatic objectivity 
becomes, There is comfort in this truth, because it is known that some 


_ Scientists will lie, threaten, and steal to promote a particular point of view 


or to add to or protect their scientific reputations. Nonscientists guard 


? Oregon Agr. Exp. Sta. Tech. Paper 2512. The following individuals contributed 
substantially to the content of this article: Richard S.. Johnston, T. W. Schultz, James 
oe Joe. B. Stevens. Of course, they are in no way responsible for the conclusions 
reache 

1A story exists about the late Albert Einstein, who, when told, “Professor Ein- 
stein, more than 200 books have been written refuting your special SE of rela- 
tivity,” replied, “One would have been enough.” . 
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against these human frailties through group action; scientists rely upon 
replication and refutability. Human experience in both scientific and non- 
scientific communities indicates that individual cltruism is a shaky foun- 
dation on which to base objectivity. Som2 mechanism is needed to mesh 
individual and group interests. 


Threats to Objectivity 


If we tentatively assume that (1) objectivity is in the public interest, 
and (2) short-run individual self-interes: of the researcher is not always 
enhanced by objectivity, it then becomes important to examine the condi- 
tions that may give rise to a lack of correspondence between the two. Our 
list is not an exhaustive one; it does establish that threats to objectivity 
can come from many sources. 


Desire for approval 


The researcher may be more interested in approval at a point in time 
than he is in advancing the subject matter knowledge of his field. This 
does not necessarily mean that he is unzble or unfit to add to knowledge. 
It simply means that he needs to know that his compromises may be 
found out. The form of these compromises will be dependent upon the 
type of approval he seeks. They may take the form of unwillingness to 
reveal findings, failure to consider relevant observations, or ambiguous re- 
futability standards. This category is nct mutually exclusive of those that 
follow. 


Advocacy of a particular public policy 


A scientist may formulate and advocate < position on a particular 
public policy at a point in time based cn all relevant scientific knowledge 
to that time. Because of the difficulty associated with changing positions 
in public view, he may not be willing to consider subsequent relevant ob- 
servations that bear on the matter. This is noz to argue that scientists or 
researchers should not become public advocazes but simply to recognize 
the risks. Our profession is obviously becomirg much more sophisticated 
on this point. 


Vested interest in a particular theory, hypothesis, or approach 


The difference between this case and the one above is that the re- 
searcher may need to change positions in view of his colleagues rather 
than the general public. Chamberlin recognized this danger several de- 
cades ago. In a classic article [2] he edvocated the use of multiple work- 
ing hypotheses as a way of avoiding a protective attitude toward a partic- 
ular hypothesis. 
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Desire to avoid controversial problems 


Most scientists wish to see their projects and organizations survive and 
grow. A temptation exists to avoid those research problems or research re- 
sults that may endanger the researcher’s project or organization. Effective 
ways of dealing with these pressures are not as frequently discussed as 
they should be.? Choice of projects is not always under the control of the 
individual researcher, but once he embarks on a problem, he has the re- 
sponsibility of insisting on freedom to apply the conditions of refutability 
and relevance. If this freedom does not exist, he has the responsibility of 
making “a helluva fuss.” The administrator, however, cannot get off the 
hook so easily on choice of projects. We believe that controversy will fol- 
low relevance but that the two do not have perfect positive correlation.’ 


Desire for personal financial gain 


Researchers have become useful people and are in demand in both the 
private and the public sectors. If a person is hired to rationalize, defend, 
or advocate a policy viewpoint, it is obvious that he is not engaging in 
research, and objectivity considerations hardly seem relevant. The princi- . 
pal difference between public and private units in this context relates to 
the beneficiaries involved.* 

Why do we question a researcher’s objectivity more if he is working in 
the private sector than if he is working in the public sector, or more if he 
is being paid a handsome fee than if he is doing the work for free? As a 
researcher he will be of greater value to his employer if he gives “correct” 
scientific answers than if he gives “incorrect” answers. To argue that 
scientific objectivity criteria are being violated because the objectives of 
the private firm may not be in the public interest is to place on the shoul- 
ders of the researcher responsibility for external diseconomies that stem 
_ from causes quite independent of the researcher's activity. Regardless of 


*There are the famous controversial cases, resulting in widespread publicity, 
which are discussed, but accurate records and accounts are often missing. There are 
undoubtedly many quiet battles being fought daily which require great courage 
but about which we hear little. My personal experience is that early, frank discussion of 
professional responsibility can often eliminate difficulty later in the research process. 
The professional must be willing to fight in the public arena, but this is not his 
only battleground. 

*For a definition of the word relevance, see Hildreth and Castle [6]. This article 
is not a definitive treatment; more thought needs to be given to the subject. See also 
Herendeen [5], Kaldor [7], and Schultz [11]. To be sure, “relevance” is not pri- 
marily an objectivity issue. 

*Many physical and biological scientists, with excellent reputations both as sci- 
entists and as administrators, frequently ask economists to “justify” a particular in- 
novation or new technology. Upon explanation, some, but not all, are able to grasp 
the distinction between “justification” and “evaluation.” We do them and ourselves 
little service if we let ourselves be used in this way. 
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how much we abhor the thought of the higaly qualified chemis!’s using 
his talents to differentiate a toothpaste from Cat of a competitor, the 
problem is not one of scizntific objectivity. To address the problem in 
these terms diverts attention from the realissues. 


Ecanomics and Cbjectiv-ty 


To address the subject of this section squarety, I treat the use of eco- 
nomics as an art. When ths economist gives practical advice to the firm or 
to policy makers, he is not primarily engaged in the process of formulat- 
ing and testing hypotheses [4]. Whether ore calls this “art” or “applied 
science” or “service research” does not appear fundamental. I distinguish 
it from the “method of reflective inquiry” as a means of advancing knowl- 
edge [3, p. 195; 8; 10, Chap. 71.5 

When economics is made “useful,” tha quest:on arises as to whose use 
will be recognized. This recognition comes through choice of projects, 
professional position, and peer group. These choices reflect individual 
values, goals, and objectives and are coatrallinz with respect to the indi- 
vidual’s use of his talents. In this contex, the fcllowing types of questions 
need to be faced. Do we wish to maximize our personal income? If so, 
what is the relation of ths desire to serving others in society? If we serve 
a private firm, what is the relation of this activity to the “public good”? 
Do we wish to work within the power structcre of our society or to do 
work which will result ir the change of thet power structure? These cru- 
cial normative questions demand greater discussion. We will do well to 
ponder the difficulty of making interpersonal utility comparisons in a 
scientific sense before coming to the conclusion that a particular decision 
will automatically preclude or insure scientiic objectivity henceforth.° 
Once these kinds of questions are recogniz2d for what they are, consider- 
ations of objectivity assvme their rightful -mportance. The scientist must 
constantly ask himself: (1) Am I free to pose refutable hypotheses and 
examine relevant evidence? and (2) Do I apply these standards and 
make the results known? The temptation to tell clients what they want to 
hear is not unique to the economist serving he drivate sector. 

As far as economics is concerned, it appears that considerable intellec- 
tual effort might be devoted to the following questions: 

1. Is economics a discipline that makes scientific inquiry possible? {s it 
possible to construct refutable hypotheses, given the kinds of empirical 


* This is not to deny tha: knowledge can be advanced through “applied” research. 
I make the distinction only to get at the issue cf m5tivation. 

We should guard against the superficial asumotion that we know what is in 
the “public interest” and must therefore condemn as in lacking objectivity any work 
that does not further this interest. The “public irterest” can be defined only by value 
judgments, and a researcher who has other irterests is not necessarily lacking in 
objectivity. 
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observations that it is possible to make? If not, why not and what would 
be required to make it so? 

2. What are the principal normative questions facing us individually 
and collectively as a profession? If the practice of our art requires rules or 
standards for the protection of economists, or the public generally, they 
should be formulated. But some should be recognized for what they are— 
a substitute for the self-correcting nature of the process of science. 

The issues discussed here were raised by Breimyer in a recent issue of 
this journal [1]. They are of tremendous importance. To be sure, I be- 
lieve that another approach to the questions which he asks is likely to be 
more fruitful than his, but this difference is beside the point. What is im- 
portant is that we have discussion and debate on the questions that he 
poses and on those suggested here. The intent of this article is to clarify 
some of the methodological and normative issues involved in this discus- 
sion. 

Agricultural economics has passed through a period of preoccupation 
with quantitative tools and results. We now are entering a phase of inten- 
sive involvement with the burning issues of education, poverty, hunger, 
and growth. In a sense, we are witnessing a return to the original motiva- 
tion of our profession. I am both thrilled by and proud of these trends. 
However, we must be rather careful to avoid the too-quick use of the 
term “scientific objectivity.” Careless use of the term could result in the 
lack of freedom to dissent from “conventional wisdom.” If we say that all 
those who are not working to promote the “public interest” suffer from a 
lack of objectivity, we obscure the distinction between the normative and 
the positive at a time when even greater clarity regarding this distinction 
is needed. 
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Reflections on the Organization of 
Regional Research Activities" 


Manspatt, Harris ano R. J. Dong 


Regional research in economics under the Research and Marketing Act of 
1946 is at a crossroad. If certain organizational problems are not resolved, 
commitments by administrators and reseachers to regional research will con- 
tinue to decline. The habits of thought of administrators, inherent weak- 
nesses in the committee setup, and experience with focusing research on state 
and local problems made it easy to plan and conduct “regional” research 
with little regard to regional problems and team effort. Regional research 
should extend a warm welcome under an inspiring environment to well- 
qualified researchers. Suggestions for improvement of regional research in- 
clude: (1) experimentation with programs of regional research in contrast 
to a series of narrowly defined, uncoordinated, short-term projects; (2) the 
appointment in some cases of regional coordinators to effectuate the policies 
and plans of regional committees; (3) the establishment of regional research 
centers with small staffs for certain types of projects; and (4) more flexibility 
in size and composition of regional committees. ` i 


HE Research and Marketing Act of 1946 [6, pp. 1082-91] made 
feasible for the first time a comprehensive program of regional re- 
search on problems that concern the agriculture of more than one state. 
The Congress was guided by the experience of regional groups and the 
long history of federal-state cooperative research. Two decades have 
passed since enactment of the legislation. It seems appropriate that se- 
lected aspects of regional research under the act be evaluated at this time. 
A central concern is this: If problems facing the organization of re- 
gional research activities are not resolved, commitment by researchers 
and administrators to regional research will continue to decline. Regional 
committees might continue to meet to discuss mutual problems, but re- 
gional research in agricultural economics could largely disappear. 

Our evaluation of the organization of regional research will treat (1) 
the foundations on which regional research was established, (2) the na- 
ture of regional economic problems and research, (3) criteria to guide the 
evaluation, (4) obstacles and problems in regional research, and (5) pos- 
sible lines of improvement. The evaluation will be concerned only with 
research in agricultural economics, although the problems and principles 


? This article is the outgrowth of discussions of the Interregional Land Economics 
Research Committee. Opinions and statements of the authors do not necessarily reflect 
the policies of the U. S. Department of Agriculture, Cooperative State Research 
Service, or the Economic Research Service. The discussion is confined to regional 
research in agricultural economics as provided for in the Research and Marketing Act 
of 1946, as amended, usually designated as RRF research. 


Mapsnatt, Hanns tis an agricultural economist with the Economic Research Service, 
USDA, and R. J. Dong is associate managing director of the Farm Foundation. 
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may be the same for other disciplines. Taough the perspective is that of 
researchers, it is not intended to be narrowly so. 


Background for Present Anclysis 
Historical bases [1] 


Anyone associated with a popular idea tends to feel that it is new and 
to lay claim to it by virtue of having paid the price of time and toil and 
tears in its conception and development. So it -s with regional research. 
Yet it is difficult to discover from the records when the idea of regional 
research emerged and who fathered it. Within a few years after the state 
experiment station law was enacted in 1837, the advantages of coopera- 
tive regional research were recognized. It was suggested that (1) the 
states should cooperate in studying problems of common interest, (2) the 
USDA should assist as circumstances indicated, and (3) the states should 
reciprocate. 

In 1913 southern livestock researchers begen meeting regularly, and 
with the establishment of the New England Research Council on Market- 
ing and Food Supply in 1922 regional research made another leap for- 
ward. By 1925 the merits of regional research were discussed widely, and 
special subject-matter research committees were established. Regional re- 
search received only minor attention dog the lean years for agriculture 
between 1925 and 1935. The Bankhead—Jones Act of 1935 [5, pp. 
436-439] provided for regional laboratories, and four years later the 
Farm Foundation initiated its system of reg-onal research committees. 
The experience with these activities was cited in securing SE of the 
Research and Marketing Act of 1946. 


Progress and testing 


Upon passage of the Research and Marketng Act of 1946, preference 
was accorded research suggested by already established regional commit- 
tees and narrowly defined line projects. During the early days, definitions 
and concepts were formulated, working relaticns among participants were 
formalized, and interdisziplinary reseazch was explored. Regional research 
expanded rapidly and became an integral part of agricultural economics 
research. 

Coordination of regional Se projects in economics has varied 
widely. It has ranged from a minimum of coordination, with the content 
of contributing projects turning largely on tie interest of the individual 
researchers, to a high level of coorcination with region-wide, uniform 
questionnaires and methods [3, p. 882]. Mary regional projects have be- 
come large umbrellas which allow individua. states almost unbridled lib- 
erty. 

The real crux of the matter may be the corflict between a regional proj- 
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ect concerned chiefly with a regional problem and contributing projects 
concerned with state problems. The contributing project idea possibly has 
been corrupted until it has lost its original intent and has resulted in a 
loose confederation of remotely related investigations rather than tightly 
integrated regional analyses. 

Regional research has not become prestigious. Increasing numbers of 
researchers eschew all association with it, especially promising young re- 
searchers who want to make rapid professional progress. 

In our zeal for improvement of regional research, it is easy to overstate 
its weaknesses and overlook its many valuable contributions and accom- 
plishments. Such is not intended. Participants in regional research are 
fully aware of the overall effectiveness of technical committee discussions 
on the many research activities in agricultural economics and of the excel- 
lent results of several well-coordinated regional projects. 


Rationale 


The objectives of regional research are contained in the Manual of 
Procedures for Cooperative Regional Research [4, p. 2]. They include 
(1) stimulating and facilitating interstate cooperation on research of a re- 
gional and national character, (2) planning and coordinating research to 
avoid duplication in research effort, and (3) organizing regional technical 
committees to plan and coordinate work on regional and national prob- 
lems. 

Regional research is a means for studying specific and important prob- 
lems which require integration and analysis of data from two or more 
states and which are not likely to be solved by the individual states or the 
USDA or through existing federal-state projects. It offers an opportunity 
to obtain better evidence for testing hypotheses than generally would be 
feasible under individual state or federal efforts. It facilitates bringing to- 
gether competencies, equipment, and other resources not generally avail- 
able at any one station. 

Regional research can facilitate the introduction of new concepts and 
research methods through committee discussion and action. It affords an 
opportunity for specialization and for capitalizing on the special insights 
of each researcher. It provides favorable conditions for integrating the 
separate brain power of the researchers into a super-brain or a group 
mind for an organized attack on larger problems than could be studied 

otherwise. 


Nature of Regional Problems and Research 


The Manual of Procedures states that regional research is to be distin- 
guished from other types of research by two characteristics: (1) the re- 
search must focus on a specific and important problem of concern to two _ 
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or more states, which can be attacked more effectively by a regional ap- 
proach than by individual stations working independently along the same 
lines, and (2) the research must be planned and conducted as a con- 
certed team effort in which the participating scientists are mutually re- 
sponsible for accomplishing the objectives. The Manual goes on to state 
that the problem selected for research must be truly regional in nature [4, 
p- 2]. 

Sufficient conditions for regional research arz contained in the ideas 
“of concern to two or more states” and “can be attacked more effectively 
by a regional approach.” “Team effort” could be used effectively on intra- 
state problems and thus may be viewed as a necessary but not sufficient 
condition for regional research. 

A key element in any problem of concern to two or more states is inter- 
dependence of the economic consequences of public or private policy and 
action. For example, major agricultural policy usually deals with national 
or regional problems because the decisions on policy usually do not de- 
pend upon the voters of one state but of the nation or region. Even spe- 
cific commodity policy usually involves consequences for the producers in 
more than one state, Natural resource development also often involves 
consequences for firms and households in more than one state. 

A regional problem may be said to exist where the situation in two or 
more states is similar and the problem can be attacked more effectively on 
a regional basis than by individual stations. For example, landlord—tenant 
relations are similar within the Great Plains, he Corn Belt, or the irri- 
gated West. Because the problems are similar a regional approach will 
often lead to more imaginative and useful research than an individual 
state approach, and it will also reduce unneeded duplication. In this case, 
the definition of a regional problem turns largely on the usefulness of 
joint research and action as compared with incependent efforts. 


Criteria for Evaluaticn 


Some of the criteria for assessing regional research may be unique to 
regional research; other criteria may be applicable to nonregional re- 
search as well 3 The following eight criteria wll be used to guide the ap- 
praisal here: 

1, The problem should be regional, that is, .t should require a regional 
attack. 

2, The problem should be susceptible to explicit definition—to being set 
apart from other problems to obtain definition and specificity. 

3. It should rank high in importance among existing problems. 





1 These criteria are not designed to distinguish reg-onal from nonregional research— 
that distinction has been made already. 
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4. Regional analysis should provide economies of scale and specializa- 
tion that cannot be attained under independent state research. 

5. The research should provide an environment conducive to high at- 
tainment and be increasingly satisfactory to researchers. 

6. It should encourage each researcher to be committed to the particu- 
lar problem under analysis. 

7. Each contributing project should make direct and specific contribu- 
tions to the regional analysis, thus providing for reporting on a regional 
basis. i 

8. Each regional research project should provide for a wide exchange 
of research methods and methodology. 


Obstacles and Problems? 


Regional research in agricultural economics has not been all that its 
sponsors and supporters anticipated. Economic research had been focused 
on state and local problems for over half a century before the 1946 Act 
was passed. The habits of thought of most administrators and researchers 
had taken a form that reflected almost exclusively a state and local view- 
point. Added to this situation was the cult of academic freedom. With the 
introduction of regional research, we failed to modify sufficiently the ex- 
isting structure to permit effective research and action on regional prob- 
lems. Regional research has been superimposed on a federal-state coop- 
erative system designed to accommodate state and local problems, Often 
contributing projects under regional research are planned and conducted 
with little regard for the regional study and with little or no team effort, 
except exposure to general discussion at committee meetings. 


Committee system 


Many of the obstacles to successful regional research are in one way or 
another complications associated with committee operation. The commit- 
tee system has meant usually that representatives from 12 to 14 states are 
brought together to plan and carry out the regional project. Such commit- 
tees are too large for most research. Also, each state appoints its own 
representative, often without considering the committee’s needs. These 
circumstances almost inevitably have the result that much of the work 
load of regional research projects is carried by a few of the most compe- 
tent, who frequently do not receive adequate recognition, while others do 
not contribute their fair share. 

The present regional procedure contains an anachronism that forces re- 
searchers into ineffective planning of research. The Manual provides that 





? The many accomplishments of regional research and how they were attained are 
not discussed here. 
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the project must be completely planned, ready to go, and formally ap- 
proved before regional research funds are allacated to it. This often 
means hasty, inadequate planning under unfavorable circumstances. 


Administrative matters 


The problems of administrative approval that exist in state and federal 
research also exist in regional research. The nevessity for regional clear- 
ance, when added to the need for state and federal approval, dissipates 
the energy of researchers, at times almost to the point of despair. Remote- 
ness of clearance officers from the researchers too frequently leaves the 
latter feeling that they are hunting crows in the dark. 

The key decision makers according to the Manucl are the Committee 
of Nine? and the Cooperative State Research Service (CSRS), who have 
legal responsibility for the program as it now cperates; the four regional 
associations of directors, who evaluate each regional research proposal; 
the administrative adviser for each regional ccmmittee, who serves in a 
liaison capacity to the technical committees aad represents his regional 
association of directors; and the technical committees of researchers, who 
plan and execute the regional research and who are responsible directly 
and completely through established administrative channels. 

Some experiment station directors have found the administration of re- 
gional research complex and time-consuming. Some CSRS personnel asso- 
ciated with regional research have expressed s.milar views. The adminis- 
trative adviser and the CSRS representative can contribute most to the 
regional research activity if they have consicerable competence in the 
same disciplines, in broad terms, as the techmical committee. They can 
then be concerned as much with intellectual lsadership as with adminis- 
trative minutiae. 

Many technical committee members feel -hat the amount of paper 
work is excessive. Many of the revisions of project statements and the re- 
quired annual reports are felt to be unproduccive work. Researchers also 
are concerned about the time and effort required to obtain approval and 
publication of the reports resulting from regioral research. 

The uncertainty about level of support for contributing projects is an- 
other obstacle to effective regional research. The technical committee is 
never quite certain how much manpower and funds will be allocated to 
the regional study via each contributing prcject. Technical committees 
have been reluctant to ask administrative advisers to intervene when some 
contributing project is not meeting expectations. The procedure provided 

3 The Committee of Nine is a statutory committee of the USDA, elected by and 


representing the directors of the state experiment stetions, whose duty it is to recom- 
mend cooperative regional projects for approval by “ke Secretary of Agriculture. 
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in the Manual for negotiation does not seem a viable option to members 
of some technical committees [4, p. 5]. 


Problem selection and definition 


Problem selection and definition in regional research is a complex pro- 
cess. Because of the number of viewpoints to be accommodated and 
minds to be satisfied, the problem statement is too frequently written to 
encompass all of the research that all of the researchers want to do rather 
than to make contributing projects actually contribute to the analysis of a 
specific, well-defined regional problem. Or problem statements are de- 
signed to meet what is thought to be the directors’ and CSRS’s expecta- 
tions in order to obtain approval. 

When many committee members are involved, often all that emerges is 
generalized notions about the problems. Generalized notions usually are 
of little use in formulating hypotheses, outlining evidence needed to test 
them, and selecting the analytical process. The study is likely to tend to- 
ward descriptive-panoramic research rather than analytical-explanatory 
research, 

Too often, regional research is not undertaken until the problem is in 
full bloom. The almost intuitive sensing of crucial regional problems as 
they emerge is essential because of the slowness of obtaining results and 
of translating these results into effective action. The interchange of ideas 
by persons interested in regional research should facilitate an early defini- 
tion of emerging problems. 

Additional consideration should be given to interregional problems and 
research. Such research is provided for but very little has been under- 
taken [4, pp. 16-19]. 


Appropriate techniques 


The committee’s selection of research methods is fraught with difficul- 
ties similar to those of problem selection. Although the committee proce- 
dure for research offers many opportunities for bringing to light new and 
useful research techniques, one of the problems is to convince all mem- 
bers of the committee of the value of such techniques. Often the net re- 
sult is the selection of a “least common denominator” method rather than 
a new, bold, and exciting procedure. Some regional research projects have 
solved these problems, but many have used innocuous, out-of-date, well- 
worn methods, 


Implementation of research 


The question of implementation follows full agreement on and commit- 
ment to the problem and the methods. The balancing of a sizable re- 
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search problem against the availability of scattered personnel and an un- 
known budget is complicated. The output cf the researck depends upon 
each member of the team fulfilling his part cf the agreement on schedule. 
Effective implementation of a regional proje2t demands closer integration 
of the contributing projects than has often occurred. Deta collected on 
uncoordinated schedules, coded in differen: classificatiors, compiled by 
different processes, and analyzed by different statistical techniques cannot 
be combined in a manner to permit analysis of the regional problem. 


Presentation of results 


In the past, too many regional researchers have been ccncerned largely 
with writing journal articles for their colleagues and preparing technical 
publications for use by top leadership. Too few have wo-ked with those 
responsible for continuing education in adapting technical research re- 
sults to the needs of nontechnicians. 

The results of regional research too frequently have Leen interpreted 
by each state on its own. Only a few of those involved in regional re- 
search have worked with regional and national groups in -nterpreting and 
utilizing the research. Still fewer have worked with legislative groups in 
considering the implications of their research. Seldom do researchers 
work with regional groups in adapting the results of research for wide 
general use. 


Some Suggestions 


We make no endeavor to offer new or navel suzgestiors. Possibly most 
of our suggestions have been considered at >ne time or another. The diff- 
culties inherent in the committee system, the general attitude toward 
work on regional committees, the rapid turnover of personnel in the re- 
gion, and similar problems do not permit a single prescription. 

There is no suggestion that some other organizational siructure should 
be substituted for the committee system. However, those who operate it 
should be conscious of its limitations and should strive to capitalize on its 
strengths and minimize its weaknesses. 


Individual researchers 


Regional research should extend a warm welcome in an inspiring envi- 
ronment to well-qualified researchers. Otherwis3, it will fail to elicit the 
commitment necessary to maintain an effective program of regional coop- 
eration. It is suggested that the CSRS prspare periodi2 analytical and 
evaluative reports on the status of regione] reszarch and make such re- 
ports suitable to the needs of and availab-e to individual researchers on 
all regional research projects. Some of the unresolved problems of plan- 
ning, coordinating, and implementing regional research grow out of re- 
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searchers’ lack of knowledge of the philosophy, objectives, and procedures 
of regional research, and past experience with it. Such information would 
help familiarize researchers with the philosophy and objectives of re- 
gional research and its current status. Without a solid foundation and full 
comprehension of the unique role of regional research, the individual re- 
searcher is in a poor position to maximize his contribution as a member of 
a technical committee and as a proposer of contributing projects. 

Adjustments in the regional research program should extend and im- 
prove opportunities for the intellectual development of researchers. Ways 
and means should be found to encourage the use of regional research 
funds to expedite development of intellectual resources for attacking re- 
gional problems. A major contribution of regional research has been the 
stimulation that results from the opportunity of station and USDA person- 
nel to meet and discuss research problems of mutual interest. Regional 
committees sponsored by the Farm Foundation provide one means for in- 
tellectual development of agricultural econamists in several broad areas. 
These programs, however, do not provide for sufficient integration among 
the broad areas of agricultural economics tc produce adequate solutions 
to the emerging problems of agricultural and rural areas.. 


Programs of regional research 


To overcome some of the shortcomings of regional research, it is sug- 
gested that one or more regions experiment with one or more programs of 
economic research in contrast to a series of narrowly defined, uncoordi- 
nated, short-term projects. A program of research would mean a long-term 
commitment to a problem area. It would lay out an area of study within 
which specific, narrowly defined projects, each a part of the program of 
research, could be formulated and completed on a coordinated time 
schedule. Regional research legislation permits the development of such 
programs of regional research; it does not require short-term regional 
projects. The major evaluation of a program of research largely turns on 
continuity versus opportunism—a suitable planning horizon for research- 
ers versus the opportunity to shift from one problem to another, perhaps . 
without doing enough research on either to be effectual. A program of re- 
search that would permit longer-term planning might not fit all regional 
research, Some research might best be planned and conducted on a 
short-term basis. 

A program of research in many cases would facilitate the commitment 
of state personnel to the cooperative undertaking and would encourage 
the planning of some of the nonregional research of the participants to 
complement and supplement the regional research. A program of research 
would make it unnecessary to force regional research ideas to fit the cur- 
rent research program in each cooperating state. 
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Also, a program of research would reduce the stress and strain of fre- 
quent project approval and other time-consuminz paper work. A program 
of research might afford a more certain level of support for the program 
from year to year. In addition, the more stable eavironment would doubt- 
less present an improved opportunity for tuilding higaer commitment 
among those associated with regional research. 


Regional coordinator 

It is suggested that certain regional committees (but not all) need an 
executive—a regional coordinator. Committee members in some cases may 
be permitted to play the role of a board of directors [2, p. 892]. The re- 
gional coordinator would be given power and funds to effectuate the com- 
mittee’s policies and plans. Perhaps the responsibilities and authority of 
past regional coordinators have not been speciied in sufficient detail in 
regional project statements, and their role may not have been fully ac- 
cepted by the researchers and the administrative hierarchy. 

Regional research cannot be the product of a committee of a dozen or 
more researchers, except through the role of such a committee as a board 
of directors. Essential coordination and integration cannot be attained 
through one or two committee meetings a year. Constant effort at all 
stages of the research is necessary to make the individual state projects 
contribute to solution of the regional problem. 

One of the unsolved problems of regional res2arch is obtaining the ser- 
vices of a qualified regional coordinator. An assignment as coordinator is 
not coveted by researchers and is usually accep-ed with little enthusiasm. 
The reasons are not hard to find. Most tenured researchers are reluctant 
to break their chain of employment to accept <ull-time work as regional 
coordinators. Many young nontenured research2rs have not had sufficient 
research experience to fill the role of coordinato:. 

There are several other reasons why it is difficult to employ a regional 
coordinator. Young researchers feel that they mast build an acceptable re- 
search image as quickly as possible to survive in this highly competitive 
intellectual environment. Established researchers are reluctant to spend 
much time on research that does not fit their portfolios. They are usually 
averse also to spending much time preparing r2gional reports because of 
the difficulty of identifying contributions and the limited credit usually 
accorded. g 

Employment of coordinators by CSRS is an option that might be con- 
sidered, Under unusual circumstances an economist nearing retirement 
might serve well as a regional coordinator. Ano-her possibility is to have a 
senior researcher serve as coordinator, supported by a small regional proj- 
ect staff. The coordinator would be more effective in a program of re- 
search than on a single, short-term project. l 
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also discussed in the ordinary theory of competition (e.g., excess capac- 
ity) or are hypotheses. ... The main pedagogical contribution of the doc- 
irine of workable competition [merely has been to emphasize that] mo- 
nopolistic competition theory, by putting all industries under one label, 
fails to recognize quantitatively important Jiferences in monopoly power, 
and thus provides no guide to policy” [67, p- 504.. 

My purpose in this article is to contribrte to the development of what 
Stigler called “a list of meaningful and manageable criteria.” I first discuss 
principles that I think a writer should follcw if he wants to present a con- 
crete concept of effective competition. I then list the criteria that I regard 
as appropriate—25 of them. 


Principles to Follow in Defining Effective Competition 


In presenting his concept of effective competition, a writer can clarify 
his meaning and increase the usefulness 0: his work by following certain 
principles. He should be specific, definite. exp icit, realistic, discriminat- 
ing, comprehensive, and stringent. 


Be specific 


A writer should enumerate the variables whose states determine 
whether a market is, by his standards, effectively competitive. In other 
words, he should list the issues that he thinks need attention. 

If a writer is not, in this sense, specific, he will do little more than re- 
phrase the question. Consider, for exampl2, Merkham’s proposal: “An in- 
dustry may be judged to be workably cormpeti-ive when, after the struc- 
tural characteristics of its market and tte dynamic forces that shaped 
them have been thoroughly examined, tkere is no clearly indicated 
change that can be effected through pub!ic policy measures that would 
result in greater social gains than social losses” [41, p. 361]. In judging 
the U.S. rayon market, Markham considered, among other factors, price 
leadership, price flexibility, economies of scele, the number of sellers, the 





[15]. More recently, Clark switched to a label that C. H. Wallace selected, also in 
1940, namely, effective competition [75, p. 69]. Clark explained, “I am shifting... 
from ‘workable’ to ‘effective competition’ . . . because ‘workable’ stresses mere fea- 
sibility. . . . Some departures from pure and perfect competition are not only in- 
separable from progress, but necessary to it” [14, p. ix]. 

? Peterson views current discussions cf effective competiticn as 2 natural outgrowth 
of classical economic thought. Writing in the Anericcn Economic Review, he said, 
“The views to be corrected now by theories of a ‘new’ competition that is ‘workable,’ 
[are not those of Marshall, Pigou, or J. B. Clars, but] rather those of followers of 
Chamberlin who fell into the bad habit of equeting competition with pure compe- 
tition, of confusing theoretical benchmarks witk policy gem, of expecting highly 
monopolistic behavior in most markets where ccmetizors are few” [53, p. 76]. No 
such charge, I should add, can fairly be made against Chamberlin himself [12, Chap. 
5]. 
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specifying sxtenuating circumstances. That is, ha can refer, not to individ- 
ual market characteristics that he often would approve cr disapprove, but 
to combinations of market characteristics Cat he invariably would ap- 
prove or disapprove.’ To anticipate and specify extenuating circum- 
stances, admittedly, is difficult. Whether the -ask is feasible is not yet 


clear. 


Be explicit 


A writer should distinguish between conditicns that are necessary and 
conditions that are sufficient for a market to be, by his standards, effec- 
tively competitive. In other words, he should irdicate whether the condi- 
tions that he is approving are required or merelr will suffice. 

If a wrifer is not, in this sense, explicit, it wall be difEcult for others to 
know wha: he means. Meriam, for example, expresses disapproval of price 
leadership. of stability of market shares, of arrengements that protect the 
inefficient >r prevent entry, of technological inertia, anc of parallelism in 
innovation [45]. It is not clear, however, which of these deficiencies, if 
any, must De absent in order for a market to be effectively competitive by 
Meriam’s standards.* 


Be realistic 


A writer should restrict his necessary condi-ions of effective competi- 
tion to thcse that he believes every market can achieve, that is, to those 
whose absznce in any market, he thinks, either could now be rectified or 
could previously have been avoided by an appropriate 2hange in person- 
nel, organ-zation, or public policy. As J. M. Chrk once expressed it, one 
should not demand more than what unavoidakle circumstances will per- 
mit, 

If a writer is not, in this sense, realistic, the therapeutic value of his 
concept wll be reduced. Edwards, for example. asserted that “there must 
be an appzeciable number of sources of supply” [23, p. 9]. If appreciable 
means moze than one, this condition is not att-inable when products are 
first introduced or when indivisibilities and scal economies are large rela- 
tive to demand—as is true, for instance, of mary services that are sold to 
residents cf small towns. As a result, no policy implicatons would follow 
if it were found that the states of various markets are not, by Edwards’ 
standards, effectively competitive; it would rot follow that something 
could be done to rectify the situation, or even bat something could have 


3 Another way out is for a writer to specify only sufficient, mot necessary, condi- 
tions of effective competition. 

“In contest, it clarified Mason’s position when he said, “The fact that large num- 
bers of buyers and sellers will ensure workable compe ition does not mean, however, 
that such nambers are necessary” [43, p. 179]. 
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been done in the past. Instead of inviting a search for remedies, the find- 
ing invites bemoaning cruel fate. Furthermore, an unrealistic concept can- 
not serve as an objective for public policy without, like perfect competi- 
tion, introducing debilitating problems of the second best. By problems of 
the second best I mean the complications that arise if we try to rank posi- 
tions, none of which we regard as best. 

These complications have been analyzed by Lancaster and Lipsey [35] 
in terms of constrained Pareto optima. Ferguson has pointed out that 
Clark’s initial discussion of workable competition [15] to some extent 
anticipated Lancaster and Lipsey’s conclusions. Ferguson provides a clear 
exposition of the general theorem of second best: 


The general theorem of second best states that if an irremovable 
constraint is introduced into a general equilibrium model so as to 
prevent the attainment of one or more of the Pareto optimum con- 
ditions, the remaining Pareto conditions, although still attainable, 
are not necessarily desirable. . . . Two important corollaries follow 
immediately. In the first place, there is ne a priori way to evaluate 
different situations in which some, but not all, of the Pareto condi- 
tions are fulfilled. . . . Countervailing imperfections can be found 
only by detailed, and frequently complicated, analysis. In particular, 
it is not true that a situation in which more, but not all, of the opti- 
mum conditions are satisfied is necessarily, or even likely to be, 
superior to a situation in which fewer are realized... . J. M. Clark 
was the first economist clearly to state this corollary and to search 
for countervailing imperfections. Second, there is no a priori way to 
evaluate different situations in which none of the Pareto conditions 
is met. As a particular application, it is not necessarily true that a 
situation in which all deviations from the optimum conditions are in 
the same direction and of the same magnitude is superior to one in 
which the direction and magnitude of deviations vary [for example, 
one] z which the degree of monopoly varies among industries [26, 
p. 15]. i 


According to Ferguson, problems of the second best make it futile to 
seek a microeconomic concept of effective competition. “One may,” he 
wrote, “find individual firms that do not have . . . prescribed imperfections 
but do deviate from ‘perfection’ in . . . ways considered desirable. There 
may be a temptation to call these firms ‘workable’ competitors. It should 
be resisted, however, for if any other firm were to change the degree of its 
imperfections, there might immediately be corresponding changes in the 
firms under consideration. For this reason one can only define a workably 
competitive economic system” [26, p. 80]. But Ferguson’s conclusion is, I 
think, too strong. In deciding what we want in individual markets, we 
should be careful. With respect to an industry's costs, for example, we 
should not assume that input prices invariably equal social opportunity 
costs. With respect to the level of output, we should not demand that 
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price equa. marginal cost except where margina! cost is zero. With respect 
to joint action, we should not make the grounds for objecting to collusion 
be that it elevates prices above marginal costs, 

Being realistic implies acknowledging facht such as indivisibilities 
and recogrizing that, as Bain put it, “in an unzertain world some diver- 
gences may result from accident rather than from design” [4, p. 15]. 
Being realistic does not imply making sacrifices at the altars of private en- 
terprise, laissez faire, prevailing legislation, or p-actical politics. In partic- 
ular, it does not mean presupposing that private enterprise or lack of reg- 
ulation must be perpetuated even where they work badly. Suppose, for 
example, tkat one believes that price should equal marginal cost wherever 
marginal cost is zero. Then it would be apolog-tics, not realism, for him 
to suppress the idea on the ground that it is inconsistent with private en- 
terprise; and it would be defeatism, not realism. for him to suppress it on 
the ground that the Congress will not listen. 

Apologetics could be alleged if a writer scald down his demands to 
comply with another restriction proposed by Bein. He asserted, “The es- 
sential limi:s of the performance of enterprises within < capitalist econ- 
omy are those of adjusting to whatever effective demancs are present for 
their outputs, with the restriction that in so edjusting they must as a 
group at least ‘break even’—that is, not incur kankruptcy en masse and 
thus make private enterprise impractical” [4, >p. 11-12]. Clearly, this 
limit precludes P = MC = 0. (It might be addad that private enterprise . 
has survived in a number of industries that seem not to break even. Ap- 
parently, hcpe springs eternal, and more cannon fodder keeps arriving. ) 

Defeatism could be alleged if one scaled dowa his demands to comply 
with Markham’s restrictions. Markham advocated “recogrizing at the out- 
set the political and economic limitations placec upon policy-making au- 
thorities” [41, p. 361]. To do this would create one restriction. Another 
restriction would arise from treating bygones as bvgones, as is done in the 
concept of workable competition that Markham presented. To illustrate 
the effect of these restrictions, suppose that an in Justry’s plants were built 
at inefficient locations. The industry could, ne~ertheless, be effectively 
competitive by Markham’s standards. This comlusion would follow if 
the only remedy were to create a public or private monopoly but political 
limitations excluded this remedy. The conclusion also would follow if it 
did not yet pay to correct the mistake. In neithar case would I want to 
call the industry effectively competitive; its state 5 not ideal. 


Be discrimirating 
A writer should state whether each condition that he a>proves was se- 


lected because he believes that it has desirable effects or because he re- 
gards the condition as desirable in itself. In othe: words, he should indi- 
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cate why he is approving of each condition, whether he approves because 
he thinks that the condition has laudable effects (as might be the case 
with individual price setting), or because he finds the condition laudable 
for its own sake (as might be the case with nondeceptive packaging, 
which he might favor not because of, or not only because of, or even de- 
spite its effects). 

If a writer is not, in this sense, discriminating, he will make it more 
difficult for others to offer the kind of reaction that can lead to progres- 
sive reinement and ultimately, perhaps, to a consensus. For example, one 
of the 15 criteria that Moore and Walsh adopt is “entry as free as the na- 
ture of the industry permits” [46, p. 382]. It would be helpful to know 
why. They may approve of free entry only because of what they believe 
are its effects (for example, its effect on profits). If so, the merit or valid- 
ity of their position, to them and perhaps to others, would depend in part 
on what really are the effects of free entry. (In addition, validity would 
depen on whether those effects are regarded as desirable.) Knowing 
this, a reader could anticipate that Moore and Walsh would withdraw 
their approval of free entry if he could present compelling evidence that 
their impressions about its effects are not correct (for example, compel- 
ling ev-dence that, with free entry, profits often are not what Moore and 
Walsh think they should be—high enough to “reward investment, 
efficiency, and innovation” [46, p. 382]. 

On the other hand, Moore and Walsh may approve of free entry partly 
or wholly for its own sake (for example, because they regard it as an as- 
pect of equality of opportunity). If so, the validity of their position, to 
them and perhaps to others, would not depend on whether certain propo- 
sitions are true or false. Knowing this, a reader could anticipate that evi- 
dence lone would not suffice to make Moore and Walsh change their 
minds, He might, nevertheless, undertake to show that free entry has ef- 
fects which, at least for him, are undesirable (for example, chronic losses 
and excess capacity in some industries ). But he would realize that, even if 
he convinced Moore and Walsh that these effects did follow from free 
entry, and even if they too disliked the effects, they might maintain their 
position, feeling that the intrinsic merit of free entry outweighed the dele- 
terious effects. 

These comments presuppose the impossibility of a writer’s showing that 
he is right in approving or disapproving of various market conditions; 
perhaps this point should be made explicit. The most that a writer can do 
to justify his position is to show that the conditions he is specifying have 
certain effects. He may be able to go on and show that these effects, in 
turn, have other effects. Sooner or later, however, he can only be dog- 
matic, That is, if, step by step, he tries to answer the question, “Why is 
that desirable?” he will, at some point, find himself able to say only, “Be- 
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cause that is a goal in our society,” or “Because I like it,” or “Because my 
Authority says so.” 

Indeed, even if a writer takes his personal version of social goals for 
granted, Le still cannot show that he is right. It is possible for a writer 
simply to postulate that various basic okjectives are appropriate.’ Even 
so, in the present state of knowledge, he cannot show that his approval or 
disapproval of various market conditions follows from those objectives. To 
show this. he would need to demonstrate that the conditions that he ap- 
proves or disapproves militate for or against attainment of the objectives. 
At present, this is not possible. Too littls is known about how markets 
function to be sure about the effects of various conditions.* Furthermore, 
many ma-ket conditions will have mixed effects—some favorable, some 
unfavorakle. Thus, a single-firm industry—indeed, a single-firm economy 
—may be favorable to cost minimization, resource conservation, and war 
mobilization, but unfavorable to output composition, product quality, and 
technological improvement. To ascertain the net impact of a market con- 
dition on the attainment of some postulated social goals, a writer would 
need to quantify and weight the effect on each goal. This degree of preci- 
sion is noz likely to be achieved in the neer future. In any case, there is no 
easy way to weight or compare effects cn competing goals. Dirlam and 
Kahn put the point very well: “It is not true, even though Adam Smith 
said it and even though his saying it was salutary at a time when public 
policy was excessively indifferent to the principle, that “consumption is the 
sole end and purpose of all production.’ We all have interests as produc- 
ers (or as citizens of an urbanized civilization) as well as interests as con- 
sumers. Conflicts—particularly between "he values and interests of pro- 
ducers aud consumers, or between this zroup of producers and that, or 
between ‘economic welfare’ and other values—are the order of the day. 


ë Bain, Zor example, declares, “The prircipa. dimersions of the KEE erfor- 


mance of tae economy ... are (a) the volume cf employment ...; (b) the efficiency 
of production ...; (c) the relative stability . . . ; (d) the rate of growth... ; 
(e) the ccmposition of aggregate output... ; and (f) the distribution of income” 
[4, p. 13]. 


*Does rot polypoly (many sellers) produce a price equal to marginal cost and 
to minimized average cost? Yes, it dees—in a world with profit maximization, ration- 
ality, info-mation, certainty, homogeneity, dixisibility, stability, recontract, instan- 
taneous adjustment, zero transport and transaction costs, and other convenient charac- 
teristics. Whether any conclusion based on such assumptions holds in real markets, 
however, is uncertain, to put it mildly. One ofen hears it said that “the” price with 
oligopoly will lie between “the” price with pokypoly and “the” price with monopoly. 
In fact, kowever, oligopolists’ prices may exceed the level that an equally profit- 
minded monopolist would choose, that is, may exceed the level that joint-profit maxi- 
mization would dictate. One reason among many is that no one may dare to rock 
the boat. The basic point about joint-profit maximization holds even when a formal 
organization exists. Dewey made the point becutifully: “To state what a cartel must 
do in ord2r to maximize profit is to suggest why, in fact, cartels never achieve—or 
even sericusly seek—this goal” [20, p. 14]. 
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They are resolved pretty much on the assumption that neither one side 
nor the other invariably takes precedence” [21, p. 18].” 

Because a writer cannot show that he is right in approving or disap- 
proving of various market conditions, his concept of effective competition 
will be subjective, resting on his own attitudes and beliefs. His concept 
may, nevertheless, be valid for other people. All commentators now agree 
that some market conditions (for example, rational buying) are socially 
desirable and that others (for example, false advertising) are socially un- 
desirable. Ultimately, all concerned may agree about all market condi- 
tions. It will not matter whether they agree for the same reasons or for 
different reasons.® If they agree, all concepts of effective competition but 
one will have become irrelevant. The existence of a. common folklore 
works in this direction. For writers to be discriminating also will help. 


Be comprehensive 


A writer should include in his list of necessary conditions of effective 
competition the absence of every market characteristic that he regards as 
avoidable and undesirable. In other words, he should list all kinds of defi- 
ciencies; more than “excessive market power” is relevant? 

If a writer is not, in this sense, comprehensive, he will reduce the value 
of his concept of effective competition. It will fail to direct the attention 
of people who investigate particular markets to all issues that (at least to 
him) are important, and it may even lead them to claim that the state of 


"For some purposes, such as evaluating the extent of product variety, one may 
be able to amalgamate his competing goals by adopting the Pareto criterion (ar 
the welfare criteria proposed by Kaldor, Hicks, Scitovsky, or Little). Even so, it is 
no easy task to identify the persons who, now and in the future, stand to gain and. 
those who stand to lose from a possible change, to ascertain the monetary values 
they place on their gains and losses, and to decide how to weight these money values. 

*People can reach the same value judgment by entirely different routes. For 
example, people may agree that price fixing is undesirable even though they do not 
agree that price fixing militates against efficient production and do not agree even 
that efficient production is desirable. They may object to price fixing on the grounds 
that it fosters swpernormal profits, which they regard as undesirable. It may not be 
flattering if a writer is regarded as “right” for the “wrong” reasons, but it would 
be sufficient to make his conclusion acceptable. , o 

°” Many traditional terms are metaphysical, for example, market power, competition, . 
and monopoly. That is why I am avoiding these words. Cochrane's definition of mar- 
ket power may be the most usable: “the ability of firms to pursue market policies 
independent of their competitors” [18, p. 401]. The trouble is, as Adelman said, that 
“control over prices . . . is present to some extent everywhere” [1, p. 1804]. Ignorance 
and distance probably are the most important reasons. Farris has shown how country 
elevators in the same county and even the same town pay different prices for wheat, 
com, and soybeans [25]. Since market power is ubiquitous and unmeasurable, I do 
not find it helpful to speak of excessive amounts of it. Similarly, references to com- 
petition and to monopoly are not likely to help if, as Adelman declared, “a proper 
blend of competitive and monopolistic elements is nzeded in any particular market 
to produce workable competition” [1, p. 1303]. i i 
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a particular market is, by his standards, socially desirable although that 
market has characteristics that he regards as serious deficiencies. 

For example, Wilcox makes it clear that he regards fraud and other un- 
fair methods of competition as outrageaus [76, Chap. 24], but he does 
not mention the subject when presenting his concept of effective competi- 
tion [78, p. 252]. As a result, an investigator is not reminded to examine 
the plane of competition, and he may ccnclude that a particular market 
is, despite widespread fraud, in a state that Wilcox would regard as so- 
cially desirable.° 

It is, I concede, not customary to treat every kind of deficiency as rele- 
vant, The usual practice is to define effective competition in terms of a 
few variables labeled strategic, that is, ic terms of a subset of the market 
variables with normative significance. For some writers, the subset con- 
sists mostly or entirely of performarce variables—most commonly, 
efficiency, profits, and progress. For otier writers, the subset consists 
mostly or entirely of structure and conduct variables—most commonly, 
concentration, ease of entry, and collaboration. 

A few words on terminology are in order here. I am using the words 
performance, conduct, and structure in 3ain’s sense, with two qualifica- 
tions. According to Bain, “Market structure for practical purposes means 
those characteristics of the organization of a market that seem to influence 
strategically the nature of competition ard pricing within the market” [4, 
P. 7]; “market conduct refers to the patterns of behavior that enterprises 
follow in adapting or adjusting to the markets in which they sell (or 
buy)” [4, p. 9]; and “market performance encompasses the strategic end 
results of the market conduct of sellers and buyers” [4, p. 372]. 

My first qualification results from Bain’s rejection of an interpretation 
of his definition of structure that I regard as consistent, convenient, and 
appropriate. “At times,” he writes, “macket structure has been defined 
much more broadly—e.g., as ‘the economically significant features of a 
market which affect the behavior of firms in the industry supplying that 
market.’ So construed, market structure could embrace every objective 
circumstance—psychological, technological, geographical, or institutional 
—that might conceivably influence marxet behavior. According to this 
definition, every market has a multitude of characteristics, and every 
market is in some degree structurally unique” [4, p. 9]. Bain prefers, in 
contrast, to identify only from four to seven dimensions of structure [4, 

. 301]. 
This limitation has produced discomfcrt even for some of Bain’s most 
enthusiastic adherents [17, p. 517]. If I were to abide by the limitation, I 
would need to create a new category for many variables that I think need 


» Clark, it should be noted, does require “conformity to the basic morals of trade, 
including furnishing dependable information” 114, p. 479]. 
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attention, such as the transaction system (administered pricing, English 
auction, Dutch auction, etc.). Excluding the transaction system from the 
structure category seems both unnecessary and inconvenient. Instead, I 
prefer to interpret Bain’s definitions in game theory terms, which are 
broader. 

My interpretations or translations are as follows: structure denotes all 
predetermined characteristics of the game and its players that constrain 
the players’ choices; conduct denotes all choices or strategies that the 
players adopt; performance denotes all consequences of the players’ 
choices that are, to them or others, payoffs of the game. This view of 
structure, I might add, follows Mason’s original approach: “The structure 
of a seller’s market, then, includes all those considerations which he takes 
into account in determining his business policies and practices” [43, p. 
65]. 

My second qualification concerns one of the dimensions of structure 
that Bain does identify (and stress), namely, concentration of sales (or 
shipments). I do not regard this variable (or rather function) as an as- 
pect of structure. 

If suppliers administer prices, as is usual, their shares of total sales are, 
like profit rates, a consequence of their decisions as to prices and of buy- 
ers’ decisions as to purchases. Even when sellers predetermine the quan- 
tities they will sell, as often occurs at auctions, the distribution of sales 
still is a consequence of choices, namely, sellers’ choices, As a result, con- 
centration of sales is not a characteristic of the organization of the market. 
Concentration of sales does fit one of the definitions, but it is the defini- 
tion of performance, not structure. 

Concentration of sales can represent an organizational characteristic in 
a very different sense. If concentration of sales has a high positive correla- 
tion with concentration of capacity (or of inventories), it can, when data 
on the latter are lacking, be used as a proxy for the latter, that is, as a 
proxy for a structural variable. Even then, one should be careful to dis- 
tinguish the proxy from the real thing. The essence of the process of com- 
petition consists of the events that transform supply into sales. The proxy 
relates to sales; the real thing relates to supply. 

In one sense, I agree with the writers whose concepts of effective 
competition relate to performance variables. I, like them, do not believe 
that satisfactory conditions of concentration, ease of entry, collaboration, 
and other aspects of structure and conduct necessarily imply that 
efficiency, profits, progress, and other aspects of performance also will be 
satisfactory. One reason is that it is very hard to say when concentration 
or ease of entry is satisfactory; one among many problems is that 
efficiency and profits may make conflicting demands. Another reason is 
that the aspects of structure and conduct that can be evaluated do not 
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determine performance; managers always have a range of alternatives 
open, and their choices may be, by others’ standards or even by their 
own, mistakes. Managers may, for example, regardless of the market's 
structure, build plants at locations that are socially inefficient and even 
unprofitable." 

Yet I also agree with the writers wno 1efer to conduct and structure 
variables. Like them, I do not believe that a satisfactory state of 
efficiency, profits, progress, and other Jimsnsions of performance neces- 
sarily implies that collaboration, tie-ins, infermation, or other dimensions of 
conduc: and structure will be satisfactory too. One reason is that perfor- 
mance may merely appear satisfactory; sor example, progress may be 
rapid oaly in comparison to industries wita fewer opportunities. Another 
reason is that performance may be satisfaztory only by accident; for ex- 
ample, inflation may neutralize resale pric: maintenance. Finally, perfor- 
mance -n the past—even the recent past—may be irrelevant; for example, a 
merger may just have occurred.’” 

Accordingly, I agree with the writers (such as Bain) who refer to all 
three parts of the performance—conduct-s‘ructure triad in defining effec- 
tive co-npetition.** But even these wri-ers have not been comprehensive. 


= As phrased, both “reasons” given in tùis paragraph stress the importance of 
nonprice aspects of performance. In addition, >ne can and should challenge the 
“structuralists” on their own ground, that is, pricing. Backman has done so very 
persuasively. “Pressure on prices,” he asserted, “Las reflected—(a) New entrants into 
the market (e.g. computers, organic chemicals) (b) the price cutting proclivities 
of smaler companies (aluminum fabricated preclucts); (c) the search for volume 
by large companies (paper and electrical ecuiprent); and (d) the development of 
substituce products with the accompanying expansion of the scope of the market 
(e.g, p-astics). These illustrations underline the importance of using concentration 
ratios with great care because high ratios are found in each of these industries. 
[Structure] alone has neither determined . . . price behavior nor made it predictable” 
[2, p. €68]. 

Levis presents a fourth reason: “I am not willing to judge . . . effectiveness 

. . solely or even largely on the basis of ‘resule. . . . Results alone throw no light 
on the -eally significant question: have thes re ults been compelled by the system. 
. . . Fer competition to be effective [the] aa: of price and output policies from 
which managements are free to choose mutt be strictly limited. Satisfactory results 
which . . . might not have happened are not goad evidence of the successful working 
of an economic system. . . . I want the decision on prices to be made by society— 
either through the compelling forces of a compstitive market or . . . by the action 
of a responsible government. [No such] force characterizes . . . industries . . . domi- 
nated ky... a few large firms. . . . To speak cf potential competition as a compel- 
ling regulatory force in this situation is to be blind to the strength of the factors 
that retard . . . the drive of potential compet-tion to become actual competition” 
{38, pp. 706-707]. I do not agree. Since it e nct possible to have satisfactory results 
compel'ed, Lewis’ argument leads to a demand that government decide prices. I 
am not persuaded that better results would come from government than from oli- 
gopolis's who have a wide range of possible ection—even with respect to pricing, 
which ` view as a relatively unimportant icsue in a nonstatic world. 

* Bain states, “The primary meaning of wo-kable competition . . . is workable 
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For example, rarely have they mentioned dishonesty, externalities, irra- 
tional buying, or frequent work stoppages. Exclusion of such issues is, I 
think, simply a bad habit. It arises from the practice of regarding effective 
competition as the antithesis of monopoly, and from regarding monopoly 
as a socially undesirable situation that exists when a market’s structure 
Jacks some of the characteristics that serve to define perfect competition 
(in particular, polypoly, homogeneity, and free entry), or that exists 
when a market’s performance lacks some of the features that characterize 
a long-run equilibrium with perfect competition (namely, minimum costs, 
zero profits, and a single price equal to short-run and long-run marginal 
costs). 

In contrast, I regard effective competition as the antithesis of a socially 
undesirable market situation, and I see many reasons why a market situa- 
tion may be undesirable even with polypoly, free entry, and minimum 
cost. There is, in my view, no reason to confine attention to a few vari- 
ables that would constitute the matters of social concern only in a mythi- 
cal world where nothing changes. Instead, a writer should decry every 
market condition that he regards as avoidable and undesirable. 


Be stringent 


A writer should refuse’to moderate his necessary conditions of effective 
competition merely to increase the number cf markets that can be la- 
beled effectively competitive. In other words, a writer should not water 
down the ideal that he presents any more than he already must in order 
to make the ideal realistic (that is, in order to make its necessary condi- 
tions attainable in every market). 

If a writer is, in this sense, stringent, a market will be effectively com- 
petitive by his standards only if it has no deficiencies whatever. This re- 
sult may seem strange. The alternative, however, is to introduce toler- 
ances, and tolerances create trouble. They are subjective, and they invite 
investigators to label markets effectively competitive even if those mark- 
ets have remediable defects. ` 

For example, Bain proposes to “classify as having unworkable perfor- 
mance any industry with extreme divergence from ideal performance in 
one or more important dimensions; as having workable performance any 
industry having no more than minor divergences in any dimension; as 
probably having unworkable performance any industry with moderate 
divergences in several dimensions”. [4, p. 16]. To apply this proposal to a . 
real market, an investigator cannot simply itemize whatever divergences 





performance. . . . There is also, however, a derived meaning of workable competition, 
and this refers to patterns of market structure and conduct which may be expected 
to give rise to . . . workable performance” [4, >. 16]. 
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from Bain’s ideal exist; he also needs to judge whether the divergences 
are minor, moderate, or extreme. It then becomes a matter of judgment 
whether a particular market meets Bain’s standard. An investigator may, 
moreover, decide that various divergences are minor even though public 
policy could readily and inexpensively correct them—a situation which I, 
like Markham, think should be called to public attention. Attention is 
gained by assigning an unfavorable label (such as ineffective competi- 
tion), not by assigning a favorable label (such as effective competition).™* 

The point is not that one who examines a particular market should 
avoid assessing the importance of deficiencies. The poiat is that in present- 
ing his concept of effective competition, one should not make such assess- 
ment part of what investigators must do in order to decide whether par- 
ticular markets are, by his standards, effectively competitive. The essential 
task of an investigator is to itemize whatever deficiencies he uncovers. If 
he chooses to go on to characterize the deficiencies as major or minor, 
that is fine. If not, others can do so if ard when the need arises. A writer 
should not impose the chore by including tolerances. 

The point, let me add, has nothing to do with how stringent I think 
antitrust law should be. In particular, I definitely am not advocating that 
the law forbid every market condition that some consensus regards as 
avoidable and undesirable. To try to make every deficiency unlawful 
would be very unwise. There are several reasons. First, prohibitions entail 
investigation and litigation; the costs should be weighed against the bene- 
fits for individual issues. Second, some prohibitions (for example, limits 
on concentration) would be self-defeating; they would impair incentives. 
Third, many structure and performance conditions (such as inefficient lo- 
cations) may be no one’s fault; prevalent standards of fairness dictate that 
no penalties be imposed unless there kas been forewarning and either in- 
tent or negligence [9, 21, 55]. The last point, especially, is a good reason 
for retaining the present approach of antitrust law, that is, to forbid only 
objectionable conduct, not objectionable structure or performance.” It is 
also a good reason for supplementing antitrust law with a positive ap- 
proach, such as mandatary grade labeling. 


™ Bain’s concept of ideal performance, I sheuld add, is stringent. “Ideal perfor- 
mance,” he writes, “is found in adaptations o? enterprises to their markets which 
enhance to the maximum possible degree the attainment of . . . overall economic 
objectives” [4, p. 14]. By considering that Baue concept of effective competition 
refers to ideal performance instead of to workable performance, one can conclude 
that the concept he presents is indeed stringert. 

“The conduct that antitrust law forbids includes some acts (for example, price 
fixing) that only at times are objectionable, that is, that only at times inflict unjusti- 
fable injury. This, too, is reasonable. To make some acts illegal per se reduces un- 
certainty; it also makes enfcrcement less expenzive and capricious. A rule-of-reason 
approach, in contrast, invites an interminable incuiry into the effects of the suspicious 
behavior in each case. 
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. My Concept of Effective Competition 


My use of the general principles 


Four of the seven principles discussed above will be easy for me to fol- 
low and three will be difficult. 

To be explicit will be easy. I will simply itemize various conditions that 
I regard as flaws and state that the absence of each of these flaws is nec- 
essary for a market to be, by my standards, effectively competitive, while 
the absence of all of them together is sufficient. ; 

To be stringent also will be easy. I will add no tolerances. I will state 
that a market is, by my standards, effectively competitive only if it has 
none of the flaws. 

To be specific will be easy too. I will classify the various flaws in a way 
that permits each deficiency to be viewed as an objectionable state of a 
particular variable. For example, I will classify a deliberately shortened 
product life as an unsatisfactory state of product quality. 

To be discriminating also will be easy. I will simply divide the flaws 
into two kinds—those that I regard as undesirable both in themselves and 
in their effects and those that I regard as undesirable only because of 
their effects. Since it has become conventional to classify market charac- 
` teristics, not in this way, but in terms of performance, conduct, and struc- 
ture, I will also cross-classify the two kinds of flaws in those terms." 

To be realistic will not be easy. Many attributes often considered opti- 
mal (such as equalized marginal rates of substitution and minimized av- 
erage costs) are equilibrium conditions whose constant attainment is not 
possible in a dynamic world. One cannot cecry every departure from such 
equilibrium conditions if he wants to decry only those defects that always 
can be avoided. But neither can he ignore the issues involved. I will try to 
' compromise by referring to departures that, because they are within peo- 
ple’s control, are avoidable. 

To be comprehensive also will be difficult. It will require anticipating 
and mentioning every characteristic that a market might have that I 
would regard as avoidable and undesirable. Success in this respect is 
especially unlikely, and I hope that readers who think my list incomplete 
will suggest additions. 

To be definite also will be difficult. To decry only those market charac- 
teristics that I invariably would object to, I must anticipate extenuating 
circumstances and indicate that a characteristic is objectionable only 
when the extenuating circumstances are not present, I hope that readers 


** Tt will be seen that, of the 10 classes that I regard as undesirable both in them- 
selves and in their effects, 7 are components of performance and 3 are components of 
conduct. Of the 15 classes that I regard as undesirable only because of their effects, 
1 is part of performance, 11 are parts of conduct, and 3 are parts of structure. 
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who have counterexamples, that is, who can mention additional extenuat- 
ing circumstances, will do so. 


My criteria for effective competition 


A market is effectively competitive by my standards if, and only if, it is 
free of 25 kinds of flaws. Each of the £5 is a class of market conditions 
that I regard as avoidable and undesirabl2 in any market." The flaws fall 
into two groups: 10 are conditions that = regard as undesirable both in 
themselves and in their effects, and 15 are conditions that I regard as un- 
desirable only because of their effects. 

With respect to an item in either part ož the list, a reader may feel that 
I am “right” for the “wrong” reasons. Explanations are, consequently, ines- 
sential. They are, nevertheless, interesting, and they may even be persua- 
sive. Defenses of my position, however, wil! be brief because we could not 
finish if we gave each issue the treatmert it deserves.: When no defense 
Ia given, the reader can assume that what I have in mind is that the Kal- 
dor welfare criterion would be satisfied: the persons who would be better 
off if the condition at issue had been avoided would be better off even if 
they had to compensate everyone who would be worse off. 


Conditions considered undesirable both in themselves and in their effects 


Of the ten market characteristics which I regard as undesirable both in 
themselves and in their effects, the first seven relate to performance and 
the last three to conduct. 

1. Unsatisfactory products: needless r2duction of durability; suppres- 
sion of new products; incomplete standerdization;”° needlessly hazard- 
cus or uneven quality.” 

2, Underuse or overuse: administering prices at levels that are unprof- 
itably high,?* or at levels that reduce purchases even though marginal cost 


* By a market I mean an environment in wh ca exchange occurs. Which activities 
a particular market includes can, for most purposes, be decided more or less 
arbitrarily. 

3I have elaborated elsewhere on many of tne issues [64]. 

* For illustrations of suppression and quality reduction, see Stocking and Watkins 
[71]. In the United States and certain other co.mtries, a patentee may refrain from 
using his invention yet deny it to others. 

» Some product characteristics (for example lamp sockets and size names) are 
unrelated to taste or service; others (for example, sizes and containers) are related 
bat benefit no one by varying without pattern. H competitors fail to adopt standard- 
ized specifications for such product characteristics. higher costs result for distributors 
and consumers [7]. 

D Other product deficiencies might be mentioned, namely, low quality, inadequate 
variety, overfrequent restyling, slow improvement, and excessive distributive services. 
However, I do not see how the existence of eny cf these deficiencies can be demon- 
strated objectively. Each seems to require a jucgmental comparison of benefits and 
costs, 

™ Perhaps because of miscalculation, a high-ecst price leader, fear of price war, 
or government regulation. 
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is nil and financing and evaluation do not require charging consumers, or 
at levels that are larger multiples of short-run marginal cost than occur 
for any important substitute,” or at levels that are below short-run mar- 
ginal cost;** failing to increase capacity when price averages a larger mul- 
. tiple of long-run marginal cost than occurs for any important substitute; 
failing to phase out capacity when price averages less than long-run mar- 
ginal cost. 

I have omitted the classic case in which price simply exceeds marginal 
cost. The primary reason for the omission is that this inequality does not 
imply underuse of the product, that is, does not imply what often is called 
“restriction of output.” Given that price does not equal marginal cost in 
other markets, it would not be Pareto-optimal to have price equal to mar- 
ginal cost in the market under consideration. This negative conclusion fol- 
lows from the general theorem of the second best, namely, that violation 
of one requirement of a Pareto optimum generally makes fulfillment of 
other requirements nonoptimal. Even if departures elsewhere in the world 
are not taken as given, nothing can be said. The theory of the second best 
also indicates that it would be impossibly complicated to ascertain 
whether the quantity sold in any one market would increase or decrease 
if, for every product, price were to become equal to marginal cost. By re- 
fusing to include a denunciation of P > MC, I probably have condoned 
the level of use that exists in most markets. This result will, I expect, 
please some readers and disturb others. As Peterson has said, “Economists 
who stress the nice equating of marginal results are more alarmed by mo- 
nopoly elements than are economists who stress productivity and prog- 
ress. The former also have a stricter idea af what reasonable profit means” 
[53, p. 77]. For the benefit of “the former,” I should add that the social 
loss resulting from mispricing in American manufacturing has been esti- 
mated to be well under 1 percent of national income [31, 60, 61, 68]. It is 
easy to forget that, despite oligopolies, resources are allocated and reallo- 
cated—and would be even with the worst possible mix of monopolies and 
polypolies. 

3. Inefficient exchange: giving buyers no opportunity to choose less 
costly alternatives;”> needlessly enlarging transaction costs;** wasting by- 
products; imposing price ceilings or floors that create queues or sur- 
pluses; failing to transmit retail price differentials to primary markets; 
maintaining price differences between markets in excess of transfer costs; 


* The important substitutes for coal, for example, would be gas and electricity 
[39]. 

* Perhaps because of miscalculation, a price war, government regulation, or over- 
planting. 

* For example, less frequent deliveries [16, 76]. 

” Perhaps because outlets are spaced inconveniently, because market places are 
mislocated or congested [10], or because excharge involves needless search, haggling, 
or waiting. 
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pairing sellers and buyers in a way that does not maximize a measure of 
traders’ collective gain from trade in the market net of transaction costs.” 

4, Inefficient production: locations, shipments, techniques, integrations, 
scales, utilizations, and inventories that needlessly waste resources. Econ- 
omists have formulated a variety of recuirements for cost minimization. 
An example is the requirement that outout be apportioned among plants 
in a way that equalizes (rising) marginal costs. These requirements 
shculd be used to identify problems but not to define solutions, for four 
reasons. First, only if certain simplifving assumptions are made are the re- 
quirements really necessary conditions of cost minimization. In practice, 
uncertainty, heterogeneity, indivisibilities, and growth justify departures. 
Second, fulfilling the requirements is sufficient for cost minimization only 
if cther assumptions hold. The requirements do not cover problems such 
as needless transactions, trade secrecy, and suppression of innovations. 
Third, minimizing costs is not always conducive to maximizing social 
droduct. Pecuniary costs differ from real costs if produced inputs are mis- 
oriced or if unemployment is pervasive. Fourth, some outlays—for exam- 
ole, insurance, lobbying, carpets, guard rails, seniority costs—may be justi- 
fied, not by greater output, but by security, prestige, or other objectives. 
Accordingly, I am willing to condemn to-al costs in excess of the level re- 
quired by the quantity and quality of irdustry output only if the excess 
1epresents a needless waste of resources, that is, only if the excess implies 
g reduction in other output, serves no purpose, and results from avoidable 
causes, such as apathy, bad judgment, cr [8, 32] decentralized decision 
making. 

5. Bad externalities: inflicting costs or denying benefits when the per- 
sons affected could, with mutual advantage, contract out of the situation 
E negotiations were feasible [33, 72]. 

6. Spoliation: needlessly exhausting a self-renewing resource [13]; 
inefficiently extracting, using, or developing substitutes for a nonrenew- 
able resource.?* 

7. Exploitation: working conditions thet are needlessly dangerous, un- 
comfortable, insecure, or oppressive; inedicient or discriminatory place- 
ment or training; obstruction of organizat-on or refusal to bargain; unions 
that are corrupt, undemocratic, or discriminatory or that violate contracts 
oz refuse to bargain; employees who steal, disobey, make work, or strike 
for illegitimate purposes; work stoppages that imperil public safety or 
that arise because contract interpretation is not subject to arbitration; in- 
flationary settlements where wages already exceed comparable rates. 


*Ferhaps because of systematic price discrimination or [12, p. 247] because of 
price variation associated with sequential pairing of sellers and buyers. 

=I have omitted overrapid depletion of a norrenewable resource. because I think 
that tncertainty concerning new discoveries undermines any calculation of an opti- 
mal time pattern of depletion. 
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8. Unfair tactics: malicious interference with competitors; fraud 
against customers or suppliers; sale of inherently useless or dangerous 
products without notice. 

9. Wasteful advertising: using resources. for advertising that is false, 
misleading, or valueless to its audience.” 

10. Irrationality: self-defeating choices by buyers or sellers.®° 


Conditions considered undesirable only because of their effects 


Of the 15 market conditions which I regard as undesirable only be- 
cause of their effects, the first relates to performance, the next 1] (num- 
bered 2 through 12) relate to conduct, and the last 3 (numbered 13 
through 15) relate to structure. 

1. Undue profits or. losses: positive profits for all competing sellers 
when some of them have an inferior combination of quality and costs or 
when industry capacity is excessive; negative profits for all competing 
sellers when some have a superior combination of quality and costs or 
when industry capacity is inadequate. 

The prevalent view is, I realize, quite different. Bain, for example, re- 
gards it as undesirable for an industry's profits, net of imputed interest 
and other implicit costs, “chronically” to be positive [4, p. 402]. I cannot 
agree. 

First, I do not see how to identify unjustified profits. I think that an 
investigator will find, in every industry's history, product innovation, cost 
reduction, shifting demand, and the risk of ultimate failure, that is, of cre- 
ative destruction, as Schumpeter put it [59]. I think that each of these _ 
factors justifies some amount of profit, and I see no way to tell when the 
amount or duration of actual profits has exceeded what the record justi- 
fies. 

Second, even if unjustified profits can be identified, I am not prepared 
to condemn them. I find neither the allocation nor the distribution argu- 
ment persuasive. 

The allocation argument is that positive profits imply underuse. But the 


» Instead, one might, following Bain, denounce promotional outlays that exceed 
5 percent of sales [4, p. 416]. This approach, however, would tolerate skywriting 
provided that it cost less than 5 percent and would condemn catalogs whenever they 
cost over 5 percent. Concerning catalogs and other types of informative advertising, 
I think we should recognize that, in principle, they can be carried to excess, but 
in practice we have no valid test of when they are excessive. 

“Markham undertook to measure the loss for fertilizers: “The social costs of 
such irrational buying can be measured in terms of the difference between the 
farmers’ total outlays on mixed fertilizer and what they would have been had farmers 
bought the same plant nutrients in the cheapest grades available” [42, p. 188]. ‘The 
difference in 1950 was $60 million, or 10 percent [42, p. 194]. If the leading sellers 
happen to offer the most favorable terms and buyers choose rationally, both concen- 
tration of sales and stability of market shares will increase. I accept both implications. 
Others may not [30]. 
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argument makes the questionable asstmap-ion that price would equal 
long-run marginal cost if it equaled averege total cost. Even if this were 
true, price equal to long-run marginal cost would be Pareto-optimal only 
if long-run and short-run marginal cost were equal, only if other prices 
also equaled short-run marginal costs, and only if there were no externali- 
ties. Even if these conditions were met, taere remains the problem that, 
because of distributional differences, a Faceso optimum is not necessarily 
Setter, even by the Pareto criterion, than a position that is not a Pareto 
optimum. 

The distribution argument is that positiv2 profits increase inequality. 
But the argument forgets that sellers my be dressmakers and buyers 
duchesses, that new fortunes imply upward mobility, that occasional high 
returns may increase the supply of venture capital and reduce aggregate 
profits, that equities compete with other ty3es of earning assets, that prof- 
its net of taxes and imputed interest average less than 5 percent of U.S. 
rational income [4, p. 408], and that a preference for buyers’ surplus 
cver sellers’ surplus is subjective. 

On these grounds I have rejected any attempt to evaluate the level of 
an industry's profit rate. Instead, I have referred to the distribution of 
profit rates. The reason is that, if all sellers ave positive rates of profit, 
the least efficient are not being driven ou-; if, on the other hand, all have 
n2gative profits, even the most efficient mey be driven out because they 
leck financial resources.** 

2. Inadequate research: no personnel whase full-time job is to seek 
ways to improve products or reduce costs. Uafortunately, as Bain points 
oat [4, p. 420], there seems to be no good way to evaluate the results of 
research and development, that is, no ob ective test of satisfactory 
p7ogressiveness. To denounce a failure 3f unit costs to decline at an 
above-average rate would overlook the fac: that cost reductions may be 
eesier to achieve elsewhere. To denounce Jess progress than was possible 
would merely rephrase the question, that is, would not specify a verifiable 
market characteristic. 

3. Predation: deliberately making one’s ie for a product be less than 
his per-unit avoidable and separable cost,” o7 deliberately making one’s 

* Two points should be. added. First, I refer orly ‘to sellers’ profits because, even 
if buyers are companies and have profits, their amfi:s can best be considered with 
respect to the products they sell, not the many inputs they buy. Second, the phrase 
competing sellers needs definition. By competit-g szllers, I mean companies that 
weuld find it unprofitable to ask a price that ic mere than 20 percent above the 
highest price asked by the others (except during periods when the others are reject- 
ing new customers). I mention 20 percent becavse I am trying to be definite. The 
alternative is to speak glibly of an industry, to pre-end that it can be delineated 
without adopting some equally arbitrary criterion, t leave the criterion for some one 


els2 to choose, and therefore to fail to be concrete. 
™ By separable costs I mean current outlays, plas an allocated part of past out- 
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revenues for a set of joint products be less than his avoidable costs for the 
set of products, when the price-cutter or cost-raiser intends to injure and 
does injure one or more financially weaker competitors or when he { with- 
out such intent) creates or enlarges negative profits on the relevant prod- 
ucts for financially weaker competitors (and is not merely unloading ex- 
cess inventory or meeting competition in good faith). 

4. Pre-emption: acquiring patents, inputs, outlets, or future orders with 
the purpose and effect of hindering actual or potential competitors. 

5. Tying arrangements: conditioning licenses, sales, discounts, or pur- 
chases on other dealings with the company or on not dealing with other 
companies. This description is intended to cover such things as exclusive 
dealerships, full-line forcing, tie-in sales, block booking, and reciprocal 
dealing. 

6. Resale price maintenance: imposing minimum or maximum resale 
prices. f 

7. Refusals to deal: refusals that are concerted with other companies, 
designed to punish aggressive marketing, used to perpetuate established 
channels of distribution or previous pairings of sellers and buyers, or in- 
tended to keep certain people “in their place.” 

8. Undesirable discrimination: similarities or differences in terms of 
sale to different patrons that are not justified by costs, changing condi- 
tions, or meeting competition [73] and that either imperil smaller patrons 
or disadvantage certain areas or methods of production. 

9. Misallocation of risk: expressed or implied warranties that are less 
complete than principles of insurance demand; cost-plus procurement that 
needlessly invites carelessness; substitution of consigning for selling when 
the merchandise is not novel and the consignor is not beiter able to use 
unsold stocks or to offset losses.** 

10. Undesirable collaboration: refusals to cooperate that needlessly un- 
dermine efliciency; agreements to cooperate that needlessly undermine 
aggressiveness. The first phrase refers to rejecting trade associations, con- 
ferences, or other vehicles of joint action that would reduce fraud, im- 
prove grades, promote standardization, foster conservation, facilitate re- 
cruitment, disseminate information, etc. The second phrase refers to mak- 





lays, that were incurred in order to increase tke sales of a single product. By avoid- 
able costs I mean outlays that the producer could escape by ceasing production. 
Avoidable costs, therefore, include both variakle costs, such as outlays for livestock, 
and discretionary fixed costs, such as advertising and executive salaries; they exclude 
nondiscretionary fixed costs, such as bond interest and time-based plant depreciation. 

" Resale price maintenance is the best studied of all the conditions on my list, 
The relevant literature is too extensive to cite. 

“For example, physicians expect a patient to obtain permission before seeking, 
advice from other doctors; investment bankers respect each other’s affiliations, 

* Consigning often replaces selling in order to overstock shelves or to avoid turnover 
taxes. It also exists at times simply because it is traditional. 
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‘ng arrangements to pool profits, assign pa-rons, restrict production, fix 
prices, expose price cutters, or obstruct entry, each of which I think need- 
-essly reduces the correlation between survival and efficiency. (For con- 
trasting views, however, see Bain [4, p. 344] and Dewey [19].) The sec- 
ond phrase also refers to having interlocking directors and officers. 

11. Undesirable mergers: vertical or horizontal combinations that do 
not reduce costs and that either create oppor-unities to injure competitors 
by foreclosure, squeezing, or discriminator} sharpshooting [22] or else 
leave fewer than three competing sellers. 

The prevalent view in this connection is quite different from mine. 
It stresses, not the number of competitors, nor the means by which the 
existing number is being reduced, as I do, but the existing concentration 
af sales. Kaysen and Turner, for example. would impose divestiture 
“where, for five years or more, one compan~ has accounted for 50 per- 
cent or more of annual sales in the market, or four or fewer firms have ac- 
counted for 80 percent”—unless the existing concentration is attributable 
to scale economies, innovations, or extraordinary efficiency [34, p. 267]. 

Statistical analysis supports this prevalent view, in the sense that avail- 
able evidence is consistent with the hypothesis that profit rates have a 
higher conditional expectation if the four leading sellers account for more 
than 50 percent of sales than if they account for less [3, 5, 24, 28, 36, 37, 
40, 47, 49, 56, 58, 65, 69, 77]. The evidence, Fowever, is far from conclu- 
sive. Data have not been available even for 5-digit product classes; inap- 
propriate measures of profits have been usec; the correlations obtained 
are low; the functional relation is unknown; the relative importance of 
number of sellers and of inequality is virtualy untested; the impact of 
trend in demand, concentration of demand, easy self-supply, easy entry, 
close substitutes, and low value added is unclear. Some of these consider- 
ations led Kaysen and Turner to add that their “arbitrary definition would 
cover some situations in which substantial merket power did not in fact 
exist” [34, p. 268]. 

A second objection to the prevalent view is that, as noted above, higher 
profits are not necessarily objectionable. To argue that they are objection- 
able simply because they are correlated with «oncentration [4, p. 449] is 
both to argue circularly and to ignore the point (made by both J. M. 
Clark DS p. 250] and Joan Robinson [&7, p. £54] ) that profits in uncon- 
centrated industries may be negative. 

A third objection to the prevalent view is the most important: little is 
yet known about the implications of high corcentration for matters far 
mcre important than profits—not only efficiency >f production, but progres- 
sivaness, sales promotion, efficiency of exchange, product suitability, and 
labor relations. Some of these considerations Je: d to Schumpeter’s famous 
observation: “It is not [price, quality, or promctional] competition which 
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counts but the competition from the new technology, the new source of 
supply, the new type of organization. . . . [The latter are] so much more 
important that it becomes a matter of comparative indifference whether 
competition in the ordinary sense functions more or less promptly; the 
powerful lever that in the long run expands output and brings down 
prices is in any case made of other stuff” [59, pp. 84-85]. (For critical 
comment, see Mason [43, Chaps. 5, 17].) These three objections to the 
prevalent view lead me to reject any attempt to specify avoidable and un- 
desirable states of concentration. Instead, I refer to mergers, which al- 
ways are avoidable and always shift the concentration curve leftward. 
Two points about my norm need comment. 

First, I decry mergers that reduce the number of competing sellers—a 
phrase defined earlier—only if they make the number less than three. The 
reasons are that (a) I believe that the number of sellers, rather than their 
size distribution, is what determines whether all sellers will behave with re- 
ciprocal self-restraint, and (b) I am impressed by the fact that aggressive- 
ness emerged with as few as three rivals in the experiments of Fouraker 
and Siegel [27]. 

Second, I excuse every merger that to any extent reduces costs. The 
reasons are that (a) I give efficiency in production high priority, (b) I 
am uncertain whether and by how much a merger will increase prices, 
(c) I think a price increase may improve resource allocation when prices 
elsewhere differ from marginal costs, and (d) as Williamson showed, 
even if we neglect the second-best qualification just mentioned, “If a 
reduction in average costs on the order of 5 to 10 percent is available 
through a merger, the merger must give rise to price increases in excess 
of 20 percent if [the price elasticity of demand] a = 2 and in excess of 40 
percent if a œ %, for the net allocative effects to be negative” [79, p. 23]. 

12. Undesirable entry: entry by a noninnovator when undue losses 
exist or when capacity or the number of sellers is larger than efficiency 
permits. 

13. Misinformation: information that is less complete, reliable, or avail- 
able than would maximize the expectation of a measure of traders’ collec- 
tive gain from trade in the market, net of information costs. 

Information often costs little compared to its apparent value. Consider, 
for example, posted prices at gas stations and other drive-ins, centralized 
listings for real estate and jobs, market news for farm products, and, for 
packaged products, standards of identity, disclosure of hazards, specifica- 
tion of contents, grade labeling, and per-unit pricing. 

“Perfect knowledge” often is regarded as ideal. This view overlooks cer- 
tain implications and costs. Espionage, interlocking directorates, and pre- 
filing of price changes undermine aggressiveness. Product testing may be 
an unwarranted expense when quality deteriorates or when price and 
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quality already are perfectly correlated. The results of tests already made 
by governmental agencies, however, should obviously be disclosed. 

14. Inefficient rules. of trading: a set cf rules that fails to maximize the 
expectation of the ratio between the actual value and the maximum value 
of a measure of traders’ collective gain from trade in the market, net of 
transaction costs. 

Why do the rules affect collective gein? Because central markets in- 
volve transshipment. Because haggling end auctions are time-consuming. 
Because descending-price auctions move faster than ascending-price auc- 
tions. Because, as Vickrey showed [74], sealed bidding fosters misalloca- 
tion when the price a person bids determines both whether he buys and 
how much he pays. Because, as Chamberlin showed [12, Chap. 11], ba- 
zaars are conducive to extra-marginal seles and purchases. One illustra- 
tion must suffice. In Santiago, Chile, a line of carts waits through the 
night for the vegetable auction to start. When it does start, lot-by-lot sell- 
ing can detain large buyers for hours.. 

15. Misregulation:. government action or inaction that fosters ineffi- 
ciency. Examples of the former are the imposition of historical production 
quotas, defective grading systems, and out-of-state fees. Examples of the 
latter are the failure to grade vehicle tires, to inspect all meat, and to uni- 
tize oil production. 

The foregoing list contains, I think, every verifiable market condition 
that I would regard as avoidable and undesirable. I would call a market 
effectively competitive if, and ay if, it Fad none of these 25 characteris- 
tics. 
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The Lockset Method of Sequential Programming 
Applied to Routing Delivery ard Pickup Trucks 


Leonardo W. Scurusen AND Rute E., CLIFTON 


The lockset method of sequential programniag was used in this study to 
route feed delivery trucks and indicated posencial distance savings of as 
much as 20 percent in comparison to the actual -outes used by the business 
concerns. It was also found that in some eases the number of trucks re- 
quired to make the deliveries could have Lean reduced from the number 
actually used, without changing the day of deLvery. Feed manufacturing 
firms from New England to California supplied information on actual de- 
liveries. An ex post routing of the same trucks to deliver the same quantities 
to the same receivers was made and the distance and number of trucks 
needed were compared with the distance ard number of trucks actually 
used. Typical distance reductions were from E percent to 12 percent. In no 
case did the actual routing show fewer miles then the routes discovered by 
use of the lockset method. The system is computerized to enable a dis- 
patcher to design delivery routes and issue locding instructions for each 
truck as soon as orders for a given day are known. 


ELIVERY and pickup by truck is aa -mportant activity of many 

firms which deal with farmers. Practically all manufactured feed 

and commercial fertilizer are hauled by truck during some phase of distri- 

bution. Milk and produce are picked up a: the farm and after processing 
are delivered to the store or to the consumer by truck. 

Often trips involve servicing two or moze stops where the sequence of 
stops is important in determining the length o" the route. A principal fac- 
tor affecting the cost of delivery is the distance traveled per unit of prod- 
uct delivered.: Thus, any procedure which wil result in driving a shorter 
distance or spending less time en route while sroviding the same services 
can contribute to lower costs and improved marketing efficiency. The 
lockset method of truck route selection es considerable promise of 
being such a procedure.? 

When a single trip involves deliveries tp more than one customer, the 
dispatcher must determine the exact secuerce in which stops will be 
made. The customer sequence is important rot only in determining the 
distance to be traveled but also in positionirg zhe load in the truck so that 
orders can be unloaded efficiently. 

The dispatcher faces a number of alterratives as he proceeds to sched- 
ule deliveries. The calculation of the distanc2 for each possible route is 


1 For commercial feed manufacturers, for example, see Schruben and Clifton [6]. 
2 The method developed here has roots ir: p-cce-dures proposed by Dantzig and 
Ramser [4] and by Clarke and Wright [2]. 
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impractical under most actual operating conditions. For example, the total 
number of possible routes for one vehicle through N points and returning 
to the origin is 4 NI not counting the reverse of each route. A mere dozen 
stops linked in such manner will have nearly 240 million different route 
possibilities. One more stop added to this set would increase the number 
of possible route combinations by nearly 3 billion. According to Church- 
man, Ackoff, and Arnoff [1, p. 472], for 20 stops, a computer program- 
ming one sequence per microsecond and working 8 hours a day, 365 days 
a year, would take about 250,000 years to find a solution. The use of more 
than one vehicle from a single depot further complicates the situation. 

The lockset method is not deterministic in the sense of offering mathe- 
matical proof of optimization. In the absence of such proof, it must be 
presumed that the possibility exists for a better solution than is provided 
by the lockset method. Thus, the method described here should be 
thought of as providing a feasible-rational rather than a feasible-optimum 
solution. It should be regarded as a tool to aid the dispatcher rather than 
as a substitute method to take his place. 

Even though the solution should be thought of as feasible-rational, this 
has been tested against results of dispatching methods used by firms of 
different sizes, having different delivery configurations and different num- 
bers and sizes of trucks. These firms operated under a wide variety of 
conditions from New England to California. In all, approximately 20 rout- 
ings of 12 firms have been analyzed by the authors. In no case did man- 
agement procedure result in a routing with fewer miles than was dis- 
coverable by an appropriate version of the lockset method. 

Typically, distance savings varied from 8 to 12 percent, although in one 
case savings of as much as 20 percent were discovered. Furthermore, this 
firm used seven trucks, whereas the routes discovered by the lockset 
method would have required four trucks. Although the proposed routes 
may have been only feasible-rational in this case, they did suggest a major 
improvement over the management solution amounting to approximately 
$200 in variable costs for the day tested plus the fixed costs of keeping 
three unneeded trucks. 

The steps of the lockset method are demonstrated by describing the so- 
lution of two hypothetical problems. The first involves selecting a se- 
quence of stops of a set which will constitute one route. The second is a 
multiple route problem which selects the stops to be incorporated into 
each route set and also determines the sequence of stops within each set. 
In addition, the results of an ex post analvsis of an actual case are pre- 
sented typical of those which we have discovered in our investigation of 
this problem. 

The presumption is made that if a demonstrable optimum for a small 
problem can be selected by the suggested procedure, the optimum for a 
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large problem can also be selected by the same procedure, even though 
verification by calculating each combination is not practical. 

Optimization is defined in this article a; minimizing total travel dis- 
tarce. Distance in examples A and B is expressed as minutes required to 
traverse the route. In the case of multiple rcuting, the optimum is realized 
if the sum of the distances needed to complete all deliveries is a mini- 
mum. If total route time for the driver is a factor, the time spent unload- 
ing can be included. Other measures of cistance may be used, such as 
miles, cost, and fuel used. (Distance was measured in miles in example 
C.) 

Solutions of two hypothetical routing problems and one actual case are 
ncw presented to illustrate the applicatior of the lockset method on two 
levels of complexity. 

Example A 

The most elementary routing problem is that of selecting the sequence 
of stops when the stops on that route are given. This is generally referred 
tc in the literature as the traveling salesman problem. The only condition 
imposed is that a given set of delivery stcps be joined by a route having 
the shortest distance. 

In this example, a routeman is to leave the plant from which all deliv- 
exies originate, make stops at four customer locations, and then return to 
the plant.: The problem is to serve this set of customers in a sequence 
that will minimize the time required for the trip. Thus, the customer set is 
fixed, and only the sequence of stops remains to be determined. 

The distance measured in travel time between each pair of points is 
given in Table 1. For example, it takes 23 minutes to travel from customer 
1 to customer 4. Only a half-matrix is necessary, since the distance be- 
tween any two points is considered to be the same regardless of the direc- 
tion traveled. In this example, there are but 10 possible pairs of points 
and 12 possible routes. For such a small problem, the shortest route can 
easily be verified by calculating distances for each possible route. This 
zoute is P-]-2-3-4-P. 


Table 1. Distance in minutes for example A 








From 
Customer 2 Customer 3 
To 


Customer 1 

Customer 2 

Customer 3 26 

Customer 4 34 31 








* The example is taken from Richard B. Mafii [5]. 
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The lockset method assumes as an: vinitial basis the distance that would 
be required if each delivery were to be made on a one-stop route. This 
assumption, which requires no computation or tableau, may be shown 
graphically where each stop Ze paired with the origin on a separate route, 
as indicated by diagram A of Figure 1. This would represent the mazi- . 
mum distance to service these customers. This initial implied basis is 





SY 


A. Initial. eins solution ` B. First Geet: 
i bi joining P, Oe 
P3 P3 
© d © 
Po pl Po Pi 
@ 


C. Second aggregation, D. Third aggregation, 
Joining P, P, joining Pi Py 


Figure 1. ENNE PA stages of aggregation of stops to form the delivery 
route set, example A 
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modified by a succession of aggregations as indicated by the following 
steps. 

The first step in the lockset method is to compile a list of all possible 
pairs of points not involving the plant (or origin), Po. See Table 2, where 
P,, Pa, Pa, and P, represent the four delivery stops. 


Table 2. Pairing list and distance-saved coefficient, example A 











Peiring Distance-saved coefficient 
Pi Pi P,P; PoP; P,P; DSC 
P with Py 47 34 17 64 
P, with Py 67 34 34 67 
P; with P2 67 47 26 88 
P, with P: 48 34 23 59 
P, with P- 48 47 34 61 
P, with P; 48 67 $1 84 








The second step is to compute the DSC (distance-saved coefficient) 
for each such pair. The DSC is used to det2rmine the sequence to be fol- 
lowed in set aggregation. The sequence is in a descending order of the 
size of the DSC. The DSC is the distance to be saved by servicing P; and 
P; on the same route compared with the distance required to service each 
on a separate route. 

The joining of stops to reduce total distance is illustrated in Figure 2, 


) ———> 





Figure 2, Distance saved by including P; and P; on the same route 


In this example, a distance of 10 units is saved if P; and P; can be serviced 
on the same trip. The equation for computing the DSC is 
P,P, + P,P; — Bb = DSC 


where 
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P, is the origin, 

P; is the point 4 

P; is the point j, 

PoP; represents distance between P. and P;, 

P,P; represents distance between P, and P;, and 
P:P; represents distance between P; and P}. 


The DSC computations for Example A are given in Table 2. 

The third step is to consider joining the pair with the largest DSC on 
` the same route, The first tentative pairing in this problem would combine 
P: and P, on the same route, PPDP. (or the reverse). If P,P; can be 
successfully joined without intervening stops, the distance saved will be 
88 minutes when compared with the distance required by the initial im- 
plied basis. 

The next step is to test the revised route for feasibility. The tentative 
pairing must meet two tests: 

a) Each stop must have at least one leg connected with the origin. 
b) Each stop must previously have been on a different route. 

Joining P:P, on the same route without intervening stops is accepted 
because both tests are met. The P,P; leg will be retained throughout sub- 
sequent aggregations; it is “locked in” the route set. This route now is 
PPBP, as indicated by diagram B of Figure 1. 

The next step is to consider joining on a revised route the pair having 
the next largest DSC. In this problem, it is the pair P,P, having a DSC 
of 84. Both of the above tests are met, and P,P, becomes a part of the re- 
vised route, as shown in diagram C of Figure 1. The route now reads 
P,P2PPsP.. 

Of the remaining pairs, P,P; has the largest DSC, 67 minutes. This pair - 
is the next to be considered. However, acceptance of this pairing is im- 
possible without increasing the distance. D, is currently connected with 
P, and with P,. Condition a is not met. Hence, PP. will not be joined and 
this leg will not again be considered, as it is “locked out.” 

The remaining largest DSC is for P,P. Note that P, is still joined to P, 
by two legs and to P, by one leg. Both tests are met and this joining is 
accepted. The revised route now reads P,P;P,P3P.P, (or its reverse). 

When there no longer are pairs to be tested, the optimum route has 
been identified. The optimum route is P,P;P2P;P,P,, which is the sequence 
identified when the distance for each possible route was calculated and 
compared. The lockset method discovered the optimum route by a simple 
procedure which did not necessitate the calculation of the distance for 
each possible route. 

We have termed this procedure the “lockset method” because the leg 
connecting each pair, as it is considered in a logical sequence, either is 
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locked into a route set or is excluded from further consideration. Each 


such pairing is considered only once in the entixe procedure, At each stage © 
of aggregation, the leg connecting the points under consideration is either `% 


locked in or locked out of the set of distances 2omprising a route, 


Example B 


Solution of a multiple route problem is presented next. As in the first 
example, there is a central plant from which all deliveries originate. Spe- 
cific quantities of the product have been ordered and are to be delivered to 
specific delivery points. Delivery points are toe numerous to be combined 
on one trip. A period of time during which deliveries are to be made has 
been designated. The total quantity to be delivered during the period is 
tco large to be loaded on one carrier. The nun_ber of carriers available for 
making deliveries, the capacity of each, and "he maximum distance that 
each can travel are given. 

The lockset method (a) selects the stops to be incorporated into each 
route set, (b) determines the sequence of stops within each route set, and 
(c) assigns a carrier to be used in servicing each route set. 

This problem is solved when specific carr-ers are assigned to specific 
routes and the stops are in such sequence as to minimize the total distance 
for all routes. 

The second example involves seven point-, a central plant where de- 
Lveries originate (P,) and six customer stops where deliveries are made 
(Pı... Pe). The location of the plant and each of the six stops is shown 
in Figure 3. The distance from P; to P, is 5€ minutes; from P, to P, is 85 
minutes, etc. The distance between each pair of points is given in Table 8. 

The delivery order list gives the quantity to be delivered to each stop 
during a given delivery period. A plant may service 300 customers, but on 
any given day may make deliveries to only a few. Some customers may re- 
quire a daily delivery; others may require weekly or even less frequent 
delivery. For some firms, such as feéd manufacturing, quantity require- 
ments change from one delivery to another for any given customer. Rarely 
would any delivery route configuration be exactly the same as for the 
previous day. 

The quantities (tons) to be delivered to each stop in Example B are 
as follows: to P}, 7; to Pa, 6; to Ps, 2; to Ps, 15; to Ps, 5; and to Pe, 4. 

The carriers available, the capacity of each carrier, and the maximum 
distance each can be driven are as follows A, 9 tons, 175 minutes; B, 9 
tons, 175 minutes; and C, 12 tons, 250 minutes. The capacity must be ex- 
pressed in the same units as the delivery list: for example, in tons, bags, or 
hundredweights. The maximum distance restriction must be expressed in 
the same units as the matrix showing distances between points, that is, 
in time, miles, etc. 


ae 
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- Plant 





DA aen Wi - Customer locations 
GD - Distance between points 


Figure 3. Location of points for example B 


Capacity and distance restrictions are imposed by such things as the 
physical nature of the equipment and the work policy affecting drivers’ 
hours, `, + 

The lockset -procedures for solving’ the problem posed in Example B 
follow. SS , f , 
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Table 3. Distance matrix for example B 




















EN From | Plant | Pi Po Ps P P 
DEE minutes travel tre... A 
P 30 
P: 32 56 
P; 40 63 51 
P; 45 48 74 41 
Ps 47 42 50 86 85 
Ps 53 65 75 26 23 99 





The first step is to examine the delivery order list tc see if any stops 
require a quantity equal to or greater tkan the capacity of the largest 
cerrier. If so, the largest carrier is assigned tc deliver a full load to those 
stops. A notation is made on the deliver’ list that the balance is to be 
delivered as a partial load on another route. 

In this example, P, required a delivery of 15 tons. Carrier C can haul 
12 tons and is assigned to make a one-stop trip to P, carrying a full load. 
This assignment is recorded as route 1 on line 1 in Table 4, which, when 
completed, will constitute the schedule of del-veries for the period. There 
remain 3 tons to be delivered to P,. 


Table 4. Trip allocation, example B 


eon To Carrier Capacity combined Distance 
EE a minutes.. 
1 PPD. 1 90 
2 P.P3P6P4P. 9 134 
3 PoP, 6 64 
4 P, da da Oé 12 119 








Any other one-stop trips would be assigned in the same manner. Trips 
determined in this manner are not involved in the lockset procedure. The 
remaining quantities (tons) to be delivered to each stop are as follows: 
io Pa, 7; to P2, 6; to Ps, 2; to P4, 8; to Ps, 5; anc to Po, 4. 

The second step is to compute the DST fcr each pair of stops not con- 
nected with the origin. The previously outlined procedure is followed 
and the results are shown in Table 5. 

The third step is to consider joining “he pair having the largest DSC 
value, from Table 5. In the example, th's pair is Pe and Pa, with a DSC 
of 75, This means a trip which goes from tha origin to Ps, then to P4, and 
then back to the origin; it will require 75 fewer minutes than if separate 
trips were to be made from the origin to esch of the two stops as in the 
initial implied basis. The revised route wouid be P,P,P.Po. 


THE LocxseT METHOD OF SEQUENTIAL PROGRAMMING / 863 


Table 5. Pairing list and distance-saved coefficient, example B 





Pairing Distence-saved coefficient 
P; P; PP; PoP; P,P; DSC 
P: with Di 32 3D 56 6 
P, with P 40 3) 63 7 
P; with P2 40 32 51 21 
P, with P, 45 39 48 27 
P; with P2 45 32 74 3 
P, with P; 45 4) 41 44 
P; with P; 47 30 42 35 
P; with P? -47 32 50 29 
Ps with Pe 47 40 86 1 
P; with P4 47 45 85 7 
De with P; 53 30 65 18 
P; with P} 53 32 75 10 
Pe with P; 53 40 26 67 
Pa with P4 53 45 23 75 
P, with P; 53 47 99 1 


The fourth step is to test the revised route for feasibility. In Example 
B, four tests are required, the first two of which have been explained 
earlier. The four tests are as follows: 

a) Each stop must have at least one leg connected with the origin. 

b) Each stop must previously have been on a different route. 

c) A carrier of sufficient size must be available to carry the combined 
load, 

d) A carrier capable of traveling the required distance must be 
available. 

Joining of P, and P, would meet all four tests. The smallest available 
carrier capable of carrying the load and traveling the distance is Carrier 
A, and it is tentatively assigned to this route. The route P,P,P,P, (or its 
reverse) is accepted as a feasible route, and the leg joining P, and Ps is 
locked into the route set. This set is identified as Route 2 in Table 4. 

The next step is to select from the remaining pairs the one next to con- 
sider joining on the same route. The largest DSC of a pair not previously 
tested is for PPs, with a DSC of 67. This pair meets all four tests. Carrier 
A is capable of hauling the additional 2 tons required at P; and can travel 
the additional 26 minutes without exceeding the distance restriction, This 
leg is added to Route 2. 

Route 2 now is P,P,P.P3P,. Note that P, no longer is ccnnected by a 
leg to the origin. Its position in the set that will comprise Route 2 is locked 
between P, and P;. Regardless of possible later modifications, the carrier 
serving P. will arrive from P, and depart to P; (or the reverse). 

The procedure is repeated until all pairs have been considered. As each 
succeeding pair is accepted or rejected, consideration is shifted to the re- 
maining pair having the largest DSC. If the pair meets all four tests, it is 
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accepted; if not, it is rejected. When all pairs have been considered, the 
“feasible-rationa]” solution is identified and carriers have been assigned to 
each route. 

The feasible-rational solution for Example B consists of four routes 
which are shown, together with carrier assignments, in Table 4. This table 
constitutes the delivery instructions for the period covered by the prob- 
lem presented as Example B. When unloading and delay time is added, it 
can be used to predict time of arrival and departure of each truck at each 
stop. ; 

It will be noted that the lockset procedure filled the carrier to capacity 
on three of the four trips. Trucks assigned by the lockset method tend to 
haul capacity or near-capacity loads. By inspection the dispatcher may 
wish to change carrier assignments. Carriers are not locked to routes—only 
the legs connecting points are locked. 


Example C 


This example is an ex post examination of a truck dispatching schedule 
used by a firm in delivering 90 tons of feed during one business day. 

The procedure was to obtain a list and location of each customer ser- 
viced, the quantity delivered to each customer, the trucks used to make . 
each delivery, the sequence of stops made by each truck, and the miles 
between the plant and each customer and between each pair of custom- 
ers. 

Thus, we knew how management actually delivered the feed (Table 
6). We used the lockset method to discover an alternate solution (Table 
7). There could have been a saving of 195 miles, and one less truck could 
have been used. 

It should be noted that all of the information necessary to use the lock- 
set method was available to management prior to the scheduling of the 
deliveries. The ex post solution, which saved 10 percent of the distance, 
could have been discovered at the time the management decision was 
made. 

Conclusions 


The lockset method of route selection will enable a dispatcher quickly 
to design delivery routes (1) by selecting a set of stops to be included on 
a given route, and (2) by finding a sequence for each set. The objective 
is to minimize the total distance traveled by all carriers; achieving this 
objective also tends to use the minimum number of carriers. Minimization 
is not subject to mathematical proof but results can be tested by compar- 
ing ex post routings with routings actually used by firms under operating 
conditions. 

In an actual operation, we visualize the application of the lockset 
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Table 6. Management method of routing of feed delivery trucks, firm 





























B-7, July 7 
Trip Truck Delivery Distance” Quan tity 
number Number Capacity stops delivered 
pounds code miles pounds 
1 H 36,000 Plant to 3 71 7,800 
7 82 2,300 
4 62 7,300 
2 28 4,700 
to plant 57 
300 22,100 
2 7 46,000 Plant to 14 206 20,230 
10 130 20,170 
to plant 159 
495 40,400 
3 3 45,000 Plant to 15 207 10,260 
11 21 33,980 
to plar:t 186 
414 44,240 
4 6 24,000 Plant to 5 94 19,720 
to plent 94 
188 19,720 
5 6 24,000 Plant to 16 57 16,360 
to plant 57 
114 16,360 
6 8 36,000 Plant to 8 144 7,500 
12 63 6,800 
13 64 10,000 
9 53 10,000 
6 19 1,290 
to plant 133 
476 35,590 
Total distance for all routes 1... 1,987 
Total delivery for all routes Ze... 178,410 





- method as an aid to the dispatcher and rot as his replacement. There are 
many considerations which a dispatcher zan easily apply once he has be- 


fore him a suggested solution. 


Many restrictions can successfully be built into the algoritlim. For ex- 
ample, assigning trucks with special equipment to delivery stops requiring 
its use, such as trucks equipped to deliver only bulk products to those 
customers who require delivery in bulk, can be a formal part of the proce- 
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Table 7. Lockset method of routing feed delivery trucks, firm B-7, 
July 7 


Truck Quantity 


Number | Capacity delivered 


pounds ile: pounds 
36,000 19,720 





19,720 


10,000 
7,800 
16,360 





34,160 


7,300 
20,170 
7,500 





34,970 


4,700 
2,300 
6,800 
10,000 
20,230 
1,290 


to plart 





45,320 


Plant to 11 33,980 
10,260 








44,240 











Total distance for all routes Ze... 1,792 
Total delivery for all routes Ze... 178,410 








dure. Other restrictions, such as length anc width to fit certain customers’ 
dock facilities or total weight to protect bridge load limits, may be consid- 
ered. Cubic space, package counts, poundage, unloading time, and var- 
gous combinations have been successfully used to measure size. 

In our ex post examination of routes we have not encountered all of the 
constraints on any one route. In one case, cubic space may be important; 
in another, the trucks must be narrow to pass a narrow feedlot gate of an 
mportant customer; and in yet another, the time of day at which delivery 
zs to be made is important as a customer s2rvice factor. 

Although one computer program can be written to incorporate all con- 
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straints, it does not appear to be a practical solution at the present state 

of the art. This fact means that each user should take into account his . 
special situation and make approprcpriate modifications to improve 

efficiency of the algorithm in his application. We are confident that fur- 

ther research will produce more sopaisticated application procedures 

which will make it possible to delegate to a computer the important job 

of designing delivery routes. 

There are many variations in delivery configurations both among firms 
and from day to day within a given firm. A computer routine has been 
refined by the authors for the solution cf routing problems by the lockset 
method.‘ The results provide the basis for comparison of routes actually 
used by commercial firms with routings that would have been selected by 
the lockset method. In general, the fewer the carriers and stops involved, 
the closer the actual routing to that discoverable by this method. In some 
cases, the distance was the same, but in no case from among the routings 
checked did the practicing dispatcher use a shorter route than that dis- 
coverable by this method. 
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Toward Effective Standardization of Hams* 
J. G. Kennricx ano J. B. HASSLER 


Orderly marketing requires standardized products. Current USDA inspec- 
tion criteria prevent the packer from completely standardizing cured hams 
on the basis of protein and moisture content. It is argued that changes in 
the current cured meat inspection procedures night result in (1) a more 
standardized product for consumers and (2) more accurate price signals 
for farmers, which could increase the reward to those swine producers 
whose product is of high quality. If the irspection criteria were changed 
so that cured hams could be standardized or the basis of a moisture- 
protein ratio of 3.79:1, a simultaneous equation model indicates that the 
gross live-weight price differential betweem swine producing high-protein 
hams and those producing low-protein hems could widen to $2.42 per 
hundredweight. 


NTELLIGENT economic decisions by comsumers are frequently frus- 
trated by heterogeneity within product casses. In a given grade, the 
task of standardizing agricultural products fer retail sale is complicated, 
af course, by the heterogeneous nature of the raw material. The standard- 
ization of agricultural products is sometimes a complex process, but it is 
recessary for an efficient mass marketing system. 

Our present public and private grad-ng and standardization system 
generally promotes practices that result :n uniformity of food items sold 
et the retail level. In a given brand of p2aches, flour, processed peas, or 
epples, the consumer can expect minor varia-ion between samples. Occa- 
sionally, laws, inspection procedures, or administrative practices evolve 
which partially restrict the production and marketing of a homogeneous 
product and in fact force some heterogeneit~ among products placed be- 
fore the consumer. Such practices do no: promote orderly marketing; on 
che contrary, they often result in confusion at the retail level and in the 
generation of incorrect price signals at the facm level of marketing. 

This article focuses upon cured hams anc the set of inspection proce- 
dures currently used for this product. Our analysis suggests that changes 
in the current inspection criteria would resut in (1) a more standardized 
product for consumers and (2) more azcucate price signals to farmers, 
which will increase the reward to those swire producers whose product is 
superior. 

Processing Techniques an?) Standards 


The procedures that meat processors follcw in preparing green (fresh) 
hams for retail sale involves trimming and curing. In brief, this process 


* Published with the approval of the direct as paper 2148, Journal Series, 
Nebraska Agricultural Experiment Station. 





J. G. Kenprick is associate professor and |. B. HassLes professor of agricultural 
economics at the University of Nebraske. 
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entails (1) removal of none, some, or all of the bone, (2) removal of the 
skin and some of the exterior fat, (3) addition of curing salts in a water 
solution, and (4) smoking. The Processed Meat Inspection Division of the 
Consumer and Marketing Service, USDA, has established processing stan- 
dards for hams. For the purpose of this article, the pertinent standards are 
that (1) the moisture content of the finished ham be no greater than 3.79 
times the protein content and (2) the weight of the finished ham (ignor- 
ing the weight of any bone removed) bz no greater than the weight of 
the green ham [3]. 

Regulations that protect the consumer from possibly deceptive prac- 
tices and help him in the decision process are laudable. But regulations 
do not always fully accomplish their aims; further, regulations and inspec- 
tion procedures may be improved. This is the crux of our argument—that 
changes in established procedures may provide more meaningful informa- 
tion to the consumer and, through the operation of the market place, pro- 
vide more accurate price signals to the producer of the raw. product—the 
farmers who produce swine. 


The Critical Moisture—Protein Ratio 


We assume that the presently used moisture-protein ratio is desirable. 
There are several possible explanations cf the selection of the 3.79 to 1 
ratio by the Meat Inspection Division: (1) the Meat Inspection Division 
may have drawn representative samples from the ham universe and deter- 
mined that this ratio is representative, and thus based the performance 
standards on this universal mean; (2) experts in the preparation of hams 
for the palate may have determined that the ideal ham has moisture and 
protein in the stated ratio; or (3) studies may indicate that consumers 
prefer hams with moisture and protein in Ce stated ratio. 

In any case, the regulatory agency Las determined, through some 
procedure, that hams sold to consumers should have an established ratio 
of moisture to protein. If the ratio is important to consumers, then inspec- 
tion procedures should insure that hams presented for retail sale be stan- 
dardized to this ratio since the consumer is unable to ascertain precisely 
the moisture-protein relationship by visual inspection. In fact, if hams 
are not standardized on the basis of the moisture-protein relationship, 
then the consumer is unable to make meaningful price comparisons be- 
tween hams or brands of hams [1]. 

If the meat processors were able to purchase standardized green hams, 
the processing task would be relatively simple. Unfortunately there is sub- 
stantial variation among green hams in weight, protein content, moisture 


‘If the meat processor wishes to add water so that the weight of the finished ham 
exceeds that of the green ham, he may do so up to the limit of 110 percent. However, 
these hams must be marketed as “water added” hams and are not the subject of 
this article. 
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percentage, and the proportion of lean b fat.? Some green hams may be 
relatively heavy, moist, fat, and low in >rotein; others may be relatively 
light, dry, deficient in fat, and high in protein. There is a distribution of 
the protein percentage in any green ham weight and moisture class, be- 
cause moisture and protein are not chemically bound together. 


The Economic P-oblem 


To the processor of green hams the 2conomic problem is to evaluate 
market-generated price differentials among the various subclasses of green ` 
hams and determine which subclass or coxbination of subclasses will result 
in profit maximization. In the usual evaleztion procedure, only a few vari- 
ables and constraints are considered. Ty>:cally the variables are (1) pur- 
chase price, (2) selling price, (3) ratic of lean to fat, and (4) protein 
and moisture content of the lean and fat components. The constraints are 
(1) exterior fat covering on finished product, (2) ratio of moisture to pro- - 
tein, and (3) yield rate of the finished. product with respect to original 
green weight. 

The first constraint is determined by consumer acceptance. Some pro- 
cessors feel that hams with one-quarter of an inch of remaining exterior 
fat have the greatest eye-appeal. The sezond and third constraints are es- 
tablished by regulations issued by the Meat Inspection Division [3, 4]. 
Once again, if green hams were homogeneous, the procedures followed 
in the curing operation would result in s. homogeneous product flowing to 
the retail market. However, given the hezerogeneous nature of green hams, 
some must be dehydrated below the geen weight to meet minimum 
chemical specification and some may require trimming of fat either to 
raise the relative protein level to established norms or to reduce the fat 
covering to consumer acceptance levels. 

The conflict in the USDA-establishec constraints occurs as the proces- 
sor attempts to standardize the finished product. Since green hams vary 
both in the ratio of moisture to protein aad in the ratio of fat to lean, the 
processor can be faced with the followirg dilemma. A class of green hams 
may have high protein levels—with the ratio of moisture to protein consid- 
erably below the 3.79 requirement. If "he processor removes the ham 
from the smoke house after injection of salt water so that the 3.79 ratio of 
moisture to protein is met exactly, he zan still be in violation of USDA 
regulations since the finished product may exceed the weight of the green 
ham. The situation is different when the zreen hams have low protein lev- 
els. In this case, the processor may be required to dehydrate the green 
"tbe “fat” and “lean” components of th: hams are treated in this article in a 
different context from that used by a chemist. The fat component is the outside 
covering of the ham and contains, in additon to fat, water and some protein. In 
similar fashion, the lean component contains, ia addition to protein, water and some 


fat. Of course, the protein and moisture ccnzent difer between the fat and lean 
components. 
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ham to meet the required moisture-protein ratio, with the result that the 
finished product weighs less than the green ham. 

The processor must dehydrate some hams to meet the 3.79;1 ratio speci- 
fication but may not be permitted to add moisture to others. The result is 
a product that is not standardized. Although all hams, under current in- 
spection standards, will meet the minimum 3.79 to 1 ratio, some hams will 
exceed the standard—that is, contain a greater percentage of protein—be- 
cause the processor is not permitted to have a processed ham yield 
greater than 100 percent of the green ham weight. 

The processor presently has two alternatives open to him: (1) he can 
price the product as if it were homogeneous, or (2) he can try to es- 
tablish differential pricing to reflect the varying protein cortent. In prac- 
tice, of course, the cured ham is priced by weight—not protein—and thus 
the consumer is unable to make meaningful price comparisons. The con- 
` sumer finds that Armour, Hormel, Swift, and other brands of ham are 
often the same price per pound, but perhaps are not the same price per 
unit for protein content [2]. Consumers who happen to choose a ham of 
higher-than-standard protein receive a bonus; those who happen to select 
a ham that just meets specifications are penalized. Farmers who produce 
hams with high protein do not receive the full differential price for their 
product because processors are not perm:tted to standardize these hams 
to the 3.79 to 1 ratio [6]. In essence, one inspection criterion—that pro- 
cessed hams may not weigh more than green hams—prohibits meat pro- 
cessors from standardizing processed hams at the minimum standard of 
moisture and protein. 

If the yield constraints were removed from the USDA inspection proce- 
dures, we feel that two beneficial changes could occur in the long run: 
(1) at the retail level, cured hams could be standardized and priced ac- 
cording to the established percentage protein content, and (2) at the 
farm level, producers of leaner swine could be rewarded through the pric- 
ing mechanism. The remainder of this article is devoted to an analysis of 
a decision process which could be used by processors to establish the 
value of green hams and the probable long-run effects at the retail and 
farm levels of marketing if the yield constraints were removed for cured 
hams, 


A Method of Standardization 


Given a heterogeneous supply of green hams, some must be dehydrated 
to meet specification, some may have water added, and some may require 
substantial trimming of fat, which can be disposed of only at low salvage 
prices. Since the protein and moisture content are different in the lean 
and fat components of green hams, trimming of fat affects the ratio of 
moisture to protein and complicates the evaluation procedure.’ 


*See footnote 2. 
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Simultaneous equations 

One method that may be used to evaluate a given subset of green hams 
as well as to determine the amount of fat trim and shrinkage—or moisture 
to add—would be through a series of simulteneous equations of the form 
illustrated in Figure 1.4 


Examples 


Four hypothetical green ham subclasses were analyzed to demonstrate 
differing economic values among green hams. These are referred to as 
Cases 1-4. The composition of these sub-las.es is shown in Table 1. 

Some of the values and classifications in Table 1 require further expla- 
nation. The data for these examples were drawn from the experience of a 
major packer, and because of the volume of hams processed in this plant, 
the data are assumed to be fairly representetive of the relevant universe. 
Green hams representative of Cases 1 anc 2 are grouped under the head- 
ing “Light hams”; those representative of Cases 3 and 4 are termed 
“Heavy hams.” Under current marketing practices, green hams are di- 
vided into subclasses, with weight being the selection criterion and 16 
pounds being the boundary between ths two subclasses considered here. 
On average, lighter hams have less fat ccvering and higher levels of pro- 
tein in the lean component than heavy hams. However, the two subclasses 
are very heterogeneous, and consideretle overlapping occurs. Lighter 
hams are sold to the processor at about a two-cent-per-pound premium 
and resold by the processor for the sam2 2remium. The four cases pre- 
sented in Table 1 represent green hams from the “tails” of each weight 
grouping but are not considered unusua exemples. 

The values for “Fat trim” (Item 10, Talde 1) were computed from an 
equation. The experience of the packer suggests that if the value is 
calculated, 

Y = —10.47 + 1.858 X, 
where 
Y is the ratio of fat trim (constant Ks, Figure 1), and 
X is the ratio of fat to total meat in the boned and skinned ham (Item 
9, (Table 1), 


then the result will be a remaining one-quarter inch of exterior fat cover- 
ing on the processed ham. 
A Case 1 green ham (see Table 1) is used in Figure 2 to illustrate the 


‘The equations are presented in a standard linear programming format, which 
provides automatic accounting of the gross marg-m. Because the number of variables 
exceeds the number of equations by one, in tte inal solution one of the water vari- 
ables must be zero. The simplex process of imeer programming automatically solves 
these types of simultaneous equations. A stardacd linear program was used in the 
solution, though the solution process ends az the point of feasibility. 
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Table 1. Assumed green ham composition, disposition, and values, four 


























Cases 
Light hams Heavy hams 
Itern 
Case 1 | Case 2 | Case 3 | Case 4 
dng cents per Dound, 
1. Purchase price of green ham 50 ' 50 48 48 
2. Sale price of removed skin and trim fat 8 8 8 8 
3. Sale price of removed bone 1 1 1 1 
4. Sale price of processed hams with salts, in- 65 65 | 63 63 
ternal bone, and water (if any) added 
EEN E EE 
5. Ratio of removed skin to green ham weight | 0.05 0.05 0.05 0.05 
6. Ratio of removed bone to green ham weight .07 .07 .07 .07 
7. Ratio of weight of green ham ready for .88 .88 .88 .88 
trim and processing to total green ham 
weight j 
8. Ratio of lean component to total weight 75 .86 .70 86 
of ham excluding internal bone 
9. Ratio of fat component to total weight 225 .14 -30 .14 
of ham excluding internal bone 
10. Ratio of fat trim to weight after removal .1598 . 0434 - 2127 . 0434 
of skin and two bones 
11. Ratio of internal bone to ham weight .077 .077 .077 .077 
after fat trim 
12. Ratio of moisture to the lean component .693 .65 .693 .693 
13. Ratio of moisture to the fat component .153 .153 -153 WER 
14. Ratio of protein to the lean component .198 21 .16 .198 
15. Ratio of protein to the fat component . 036 . 036 . 036 036 
16, Ratio of salt in processed ham to pro- 0.022 0.022 0.022 | 0.022 
cessed ham weight 





computation of the matrix coefficients. Solutions were obtained for each 
of the four cases and the results are listed in Table 2. 


Solutions 


In the four cases considered, the grass margin per pound of green ham 
varies from 13.3 cents (Case 2) to a loss of 4 cents (Case 3)—a range of 
17+ cents. This wide variance in ham margins depends primarily upon 
the amount of water that is added (0.1 + pounds in Case 2) or the water 
that must be subtracted (0.5 + pounds in Case 3) so that the finished 
hams are standardized at a moisture-protein ratio of 3.79 to 1. Obviously 
the lower fat-higher protein green hams are more valuable to the proces- 
sor. The gross margins for the Case 1 hams (2.9 cents) and Case 4 hams 
(9.4 cents) illustrate the overlapping in economic value that occurs be- 
tween the light and heavy classes of g-een hams. Of course the costs asso- 
ciated with the processing (allocated fixed costs and the variable costs of 
boning, trimming, curing, and packaging) would be subtracted from the 
solution values of gross margins to determine the net margins. These costs 
are thought to be a constant value p2r pound. Thus, while the absolute 
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I. Per pound of green ham, cost = 50 cents per pound (Pan). 


. 5% is removed skin (K), sold for 8 cents per pound (Psr). 
~— 7% is removed “H” and shank bones (Ks), sold for 1 cent per pound 


eee 


Be 
88% is remaining ham for further processing (Ky). 


2. Per pound of remaining ham 
z «— Required fat trim is 15.98% (Ks), sald for 8 cents per pound (Psr). 


(Fat trim is computed from the formula given in the text.) 
After fat trim, ham is 84.02% (K,) fat, lean, and internal bone. 


3. Per pound of fat, lean, and internal bone 


(Based upon an analysis of 75% lean and 25% fat of the meat component before fat 
trim. See items 8 and 9, Table 1.) 


eg component is 83.48% (Kz) of Kı- Ki.) Sold for 
Re Fat component is 0.0882% (Ks) of Kı- Kı. t65 cents per pound 
a Internal bone is 7.7% of Kı- Kı. ] (Pra). 
Total—100.00%. 
. Per pound of lean (K;). 


Protein is 19.8% (Ku). 
Moisture is 69.3% (Ko). 
. Per pound of fat (Ks). 


T7 a fProtein is 3.6% (Ka). 
á Moisture is 15.3% (Ko). 


6. Water is added and sold for 65 cents per pound (Ppz) or removed at a loss of 50 
cents per pound (Pga), so that the finished ham has moisture and protein in the ratio 
of 3.79 to 1 (Vector ZA, ; 


. Salt is added (Kis) so that added salt comprises 2.2 percent of the processed ham 
weight (excluding internal bone) and sells for 65 cents per pound (Ppa). 


> 


wa 


zl 


8. The values given for the constants (Ki— Bis) are converted to their decimal equiva- 
lents for entry into the matrix. 





Figure 2. Composition, disposition, and computation of matrix co- 
efficients for a Case 1 green ham 
Source: Table 1. 


Table 2. Solution values in terms of a pound of green ham, four cases 









4 1 Water~-protei 
Water Weight Bei Green ae dër SA 
Fat infin- | added | Added | of pro- | of sal- haut. {ie 
skin Bel trimmed | ished or sub- salts cessed able gross Pro- 


product | tracted ham | products} margin | Green | cessed 











i ere a ew DS, a en ee leh be E dollars 
1 0.12 | 0.14062 | 0.73938| 0.03436 | 0.01577 } 0.78951 | 1.05013 | 0.02913 | 3.54:1|3.79:1 
2 |712 -03819 | .84181 .10103 | .01932} .96216 | 1.12035 .13315 | 3.13:1 | 3.79:1 
3 L12 .18718 | .69282 |— .05112; .01294| .65464| 0.96182 |— .04023 | 4.32:1ļ|3.79:1 
4 0.12 | 0.03819 | 0.84181} 0.03900 | 0.01795 | 0.89876 | 1.05695 | 0.09397 |3.53:1ļ|3.79:1 
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net margins would be reduced, the ranga »f 17+ cents per pound be- 
tween the ham classes would still exist. 


Effects of Standardization 

Recognizing the pitfells inherent in sweæing generalizations, we still 
believe that, if the restriction prohibiting tLe processed weight from ex- 
ceeding the green weight were rescindec, the processor would reap 
greater short-run profits by concentratirg upon the subclass of green 
hams typified in Case 2 (relatively low fat and high protein). As noted 
previously, the present marketing system Jifferentiates green and pro- 
cesses hams only on tke basis of weight. again, if the yield restriction 
were removed, there would be powerful eœnomic incentives for proces- 
sors to purchase green hams on a basis other than weight—enough incen- 
tive that new technology for grading hams might soon be developed. In 
fact, the sorting of green ham subclasses 201d be greatly improved with- 
out waiting for a technological breakthroug1. The trained human eye can, 
in a gross fashion, sort green hams for fat covering and protein content— 
the darker the pink, the higher the proteir: p=rcentage. 


Sharing the economic gains 


It is interesting to speculate as to thə zossible short-, medium-, and 
long-run effects of a change in inspection requirements. In the short run, 
processors who developed methods of assessing the economic differences 
in green ham subclasses would retain mcst of the increased profits. In the 
medium run, suppliers of green hams would be able to command a pre- 
mium price for subclasses with relatively nigh levels of protein and low 
fat covering. One would expect that, howe+er imperfect the sorting proce- 
dure, greater price differentials between le:n and fat swine would emerge 
at the farm level of marketing. 

In the long run, if it proved profitable © develop a technology for ac- 
curately differentiating green hams, the w-lespread use of the illustrated 
computational procedure would equate processor gross margins among 
the various subclasses of green hams. The processor would then be indif- 
ferent as to the subclass of green hams purchased for processing. If the 
processor, in the equilibrium state, were indifferent, then the imputed 
price differentials on hams would be effeced in the market and reflected 
backwards to the swine producers. Assuming that hams would be sold to 
consumers as a homozeneous product, we give in Table 3 the magnitude 
of the gross price differentials" that might develop in the live hog market 
[5, 6]. 





*No provision has bæn made for the costs of sorting green hams on the basis 
of protein. Estimating the cost of an undeve>ped technology is hazardous. But 
cursory examination of the required technologic development suggests that (1) the 


Towarp EFFECTIVE STANDARDIZATION OF Hams / 877 


Table 3. Current and expected gross price differentials between and 
among swine weight classes 








` Swine producing Swine producing 


Value and gross price differentials light-weight hams | heavy-weigh: hams 





Case 3 | Case 4 


SEN EE GOONIES... 6 ee d SN 
Gross margins for standardized hams* 2.913 | 13.315 | — 4,023) 9.397 
Gross margins for standardized hams using 
Case 4 hams as the base — 6.484 | 3.918 | — 13.420 0 
Current price differentials for live animals 
per Cath 50.000 | 50.000 IW 0 


Expected gross price? differentials for live 
animals per cwt. (considering only ham 


value differences) —90.770 | 54.800 | —188.000) 0 





2 Solution values as shown in Table 2. 

b Using swine above 240 pounds as the base. 

e Using Case 4 as the base, and assuming that hams represent 14 percent of live 
weight, we calculate the price differential per hundredweight as 14 (difference between 
Case 4 gross margin and other case). For Case 3 the computation is 14(—13.42) = 
— $1.88. 


Within the lighter live-weight subclass, the expected gross price differ- 
ential would be $1.45 per hundredweight—current marketing practices do 
not differentiate among hogs that produce hams of the type found in 
Cases 1 and 2. Between the live-weight classes of swine producing light 
and heavy hams, the gross price differentials could widen by $2.42 be- 
tween swine classes that produce green hams typical of Cases 2 and 3. 


Implications for Further Research 


A possible gross live-weight differential of $2.42 per hundredweight be- 
tween swine classes would seem enough of an economic justification for 
changing present marketing and processing practices. As we have repeat- 
edly indicated, under existing inspection standards, hams cannot be com- 
pletely standardized for protein content. Thus, meat processors see little 
economic incentive to develop or demand a sorting procedure that will 
eventually provide greater rewards to those swine producers who market 
high-protein hams, 

We should emphasize that inspection standards, being temporal, can be 
subjected to review and suggestions made for improvement. This has 
been our purpose. But before the changes that we have suggested are im- 
plemented, the following areas should receive attention: 

1, A system of delayed payment to swine producers would have to be 
established. One possiblity might be a partial payment at the time of sale 





problem at hand is relatively simple and a solution might be possible at reasonable 
cost, and (2) if the suggested changes in inspection practices are adopted, the eco- 
nomic rewards are such that the development of such technology is highly probable. 
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of the live hog, followed by another payment determined after the ham 
component is evaluated. Similar systems have proved workable in milk 
and many of the specialty crops, such as w-lnuts, peaches, oranges, and 
cherries. 

2. The question of what should be the ap>ropriate ratio of moisture to 
protein in processed hams should be consicered. In this article we have 
used the current standard of 3.79 to 1. Perhaps this ratio should be 
changed if supportive evidence can be Jev-loped. But the same general 
problem of standardization will still exist, no matter what standard is es- 
tablished. 
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The Effect of a Marketing Order on 
Winter Carrot Prices* 


CARL E. SHAFER 


Marketing orders are utilized for the express purpose of improving returns 
to growers. Higher quality requirements and supply or rate-of-flow man- 
agement are the major tools in such an effort. The adoption of the market- 
ing order for South Texas carrots permitted a limited test of the hypothesis 
that derived demand would increase during the order period. The hypothe- 
sis is reasonable because of the relatively low quality image of Texas winter 
carrots. It appears that demand at the grower level in Texas did increase 
during the order period whereas demand at the f.o.b. levels in Texas and 
` the major competing production area, California, remained unaffected. In 
effect, the spread between grower price and Lob, price narrowed in Texas. 
If most of the increase in demand was due to improved quality, total re- 
turns to growers probably increased as a result of the culling—price relation. 


INTER carrot production, which constitutes one-third of the total 

annual carrot production in the United States, is divided about 
70:30 between Texas and California growers. Carrots from the two pro- 
duction areas compete in several markets throughout the country. Vari- 
able and relatively low prices and crop values led Texas growers to vote 
for a federal marketing order for winter carrots which became effective 
for 51 South Texas counties commencing with the 1960-61 season. The 
adoption of.the marketing order presented an opportunity to examine its 
effect on the level of the prices received by winter carrot growers. 

One hypothesis is that the derived demand for Texas winter carrots 
shifted upward and to the left during the order period, 1961-1966, rela- 
tive to the preorder period, 1954-1960. The hypothesized upward-left- 
ward shift in the derived demand function for Texas (Fig. 1) would 
have been due largely to the introduction of uniform grade and size stan- 
dards in Texas, which simultaneously improved quality and, to some 
extent, reduced the volume shipped each season. 

Texas prices were examined at both the f.o.b. shipping point and 
grower levels. Derived demand at the in-field or grower price level may 
have shifted upward because of stricter field grading associated with the 
marketing order’s grade and size requirements and the general informa- 
tional effects of the order, that is, information on prices, packing costs, 
volume of shipments, and allocation of shipments. At the grower level 
none of the costs of the order to shippers are apparent. Derived demand 
at the f.0.b. shipping point level may have increased as a result of more 


5 Tech. Art. 6026, Texas Agr. Exp. Sta., Texas A&M University. 
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rigorous grade and size standards. Furthermore, it is possible that the 
spread between these two pricing levels in Texas—grower and shipper— 
was altered because of increased field grading before purchase by ship- 
pers and/or because of improved market information at the grower level. 

Since Texas and California are competing winter carrot production 
areas, the possible effect of the Texas marketing order on California’s 
price situation is of interest. In the usual case of two substitute commodi- 
ties, other things being equal, an increase in the price of one commodity 
will increase the demand for the other. This competitive relation between 
Texas and California carrots is evident from the price equations discussed 
later, for the cross-price flexibilities are negative. It is believed that the 
advent of the marketing order made the Texas carrots more nearly com- 
parable in quality to the California carrots, raising the average price of 
Texas winter carrots and narrowing the differential between the two areas 
(Fig. 1). The increase in the derived demand for Texas carrots would, 
theoretically, reduce the demand for California carrots. At given quanti- 
ties, Texas prices increased, approaching the generally higher prices paid 
for California carrots as indicated by terminal market prices, because 
Texas carrots became less differentiated from California carrots through- 
out the duration of the Texas marketing order. Thus, a second hypothesis 
was that the derived demand faced bv growers in California was reduced. 


Pe 


Rer 





O Qc O Qr 
California Texas 
Figure 1. Hypothesized shift in the derived demand for Texas winter 


carrots due to the marketing order and relation to California 
derived demand 
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The derived-demand-relation hypothesis at the grower level in Texas is 
obviously rather gross in that it does not differentiate among the possible 
effects of any of the several market-organizing features of an order. The 
initial industry interest leading to the order, the decision-making responsi- 
bilities of the order committee, and the absolute increase in market infor- 
mation are all potential contributors to the reduction of market imperfec- 
tions within a supply area. However, the grade, size, and container re- 
quirements associated with the Texas order related directly to the quality 
of the commodity marketed and provided most of the support for the de- 
rived-demand-relation hypothesis. Townsend-Zellner suggested this hy- 
pothesis, among others, in an article cn marketing orders and market de- 
velopment [5, p. 1362]. 


Procedure 


Interest was centered on changes in the derived demand relations for 
(a) Texas winter carrots as affected largely by improved quality and (b) 
California as a competing supply area. Since several variables were in- 
volved during the time period considered—production in both Texas and 
Califorria, population, income, the general price level, and supplies of 
competing commodities—least-squares regression utilizing dummy vari- 
ables for the marketing-order seasons was selected as an appropriate 
technique. 


Data 


The South Texas winter carrot marketing order was voted out in April 
1966, partly as a result of allegedly discriminatory size standards, giving 
six years of experience under the order. The Statistical Reporting Service 
recorded prices for Texas winter carrots on an in-field basis through 1964, 
changing to an Lob, basis from 1964 to date.” Because Tess f.0.b. price 
data are available only from 1954 on, and in-field price data after 1964 are 
unavailable, the analysis covers the time period 1954-1964, which in 
cludes seven seasons without the marketing order and four with it (Table 
1). 


1 Logar. and Boles used zero-one variables to allow for changes in intercept values 
of quarte-ly retail price equations for meats [2]. Tomek has discussed the use of 
zero-one variables in some detail in this journal 14] and he and Ben-David have 
provided a useful reference which illustrated the use of dummy variables in allow- 
ing for changes in both intercept and slope soefficients [1]. 

"After the change in price reporting from an in-field to an f.o.b. basis, the Sta- 
tistical Reporting Service published a set of “revised Texas Lob, prices” for 1954- 
1963. Cal:fornia prices were reported as Lob, to the grower throughout the period 
of the anelysis, presumably because of the California marketing system, and conse- 
quently California prices were considerably higher than the Texas in-field prices, 
which do not include packing charges. Cal:fornia prices were comparable to the 
Texas f.o.b. prices. 
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Table 1. Data used in winter carrot regression analysis, 1954-1964* 





Price of carrots Production of 








Disposable 
carrots z 
p : Ces income per 

Year Texas California per capita—U.S, capita— 

in-field f.o.b. f.o.b. Texas | California U.S. 

dollars per hundredweight |....... pounds,......... dollars 
1954 2.03 5.66 5.40 1.638 1.609 1,693 
1955 1.45 4.89 4.23 1.874 0.993 1,786 
1956 1.33 4.74 4.05 2.247 0.913 1,841 
1957 0.99 4.28 3.36 1.798 1,025 1,838 
1958 1.56 4.10 4.77 2.412 0,852 1,818 
1959 1.38 4.34 4.30 1.575 1.233 1,877 
1960 0.58 2.77 3.10 3.002 0.965 1,879 
1961 2.13 5.26 5.70 1.760 0.797 1,903 
1962 1.66 3.98 4.68 1.878 0.926 1,958 
1963 0.81 2.97 2.77 2.450 1.085 2,002 
1964 1.00 3.22 4.06 2.305 0.853 2,103 








a All prices and income deflated by the Cor.sum=r Price Index (1957-1959 = 100). 
Source: USDA [6; 7, pp. 52-53; 8, pp. 86-91; 9; 10, p. 4]. 


Variables 


The variables used in the regression analysis for Texas and California 
prices are as follows: 


Pa is the season average in-field price in dollars per hundredweight 
received by Texas growers, deflated by the Consumer Price Index. 

Pur is the season average f.0.b. price ir dollars per hundredweight for 
Texas shipping points, deflated by the Ccnsumer Price Index. 

P, is the season average f.0.b. price ir: dollars per hundredweight re- 
ceived by California growers, deflated by the Consumer Price Index. 

X, is a dummy variable which is zero during 1954-1960 and one during 
1961-1964. 

X, is the total winter carrot production in Texas divided by U.S. resi- 
dent population.” 

X, is the total winter carrot production in California divided by U.S. 
resident population. 

X; is the disposable personal income ver capita in the United States, 
defiated by the Consumer Price Index. 


Regression Aralysis 


The equations specified for both Texes and California prices were of 
the form: 


? Production was used as the supply variabl2 in that total quantity available was 
believed to determine in-field and Lob, prices to a greater extent than would the 
amounts actually shipped. 
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where X, is a zero-one variable which allows for changes in the level of 
net prices of winter carrots in Texas and California between the preorder 
period 1954-1960 and the order period 1661-1964. The influence of the 
general price level was adjusted for by deflating the price and income 
variables by the Consumer Price Index (1957-1959 = 100). An index of 
total vegetable production was incorporated as an additional shift vari- 
able at an earlier stage of analysis but was eliminated for lack of statisti- 
cal significance. The estimated coefficients for the regression equations 
used are presented in Table 2.+ 


Table 2. Regression results for winter carrots, 1954-1964 




















Depen- Re H ` a in- 
gression coefficients Durbin 
Egua- dent Constant Ri Watson 
eble Xo Ké KA EA statistic’ 
(1) Pa 9.9771 0.5064 —0.6364 1.5169 0.0032 0.86 2.42 
1.69) (2.92) (2.10) (2.35) 
(2) Piz | 18.8898 0.1242 1.4294 2.5759 —0.0049 0.93 2.77 
0.31) (4.94) (2.70) {2.73) 
(3) Pe 17.3264 0.4099 —1.2696 4.1744 —0. 0035 0.76 1.83 
t (0.54) (2.33) (2.31) (1.02) 


è Regression coefficient divided by standard error given in parentheses. 
b Each of these is inconclusive regarding serial correlation. 


Texas in-field prices 


The coefficient of X, in equation (1) is statistically significant at the 
10-percent level with the use of a one-tailed test, implying that the de- 
rived demand function during the order period was about 50 cents higher 
than that of the nonorder period, an increase of about 40 percent at the 
production-per-capita means (Fig. 2).° In addition to the order variable, 
Xo, the effects of Texas production and California production on Texas 
price are as expected, with both coefficients having negative signs, In- 
creases in income have apparently been associated with a declining 
demand for fresh carrots during the period studied. 


Texas f.0.b. prices 


When Texas Lob, prices were used as the dependent variable, with the 
same independent variables as used with in-field price, an “order effect” 


* All specifications of the equation were solved by ordinary least squares. It is 
possible that California winter carrot production and Texas prices were jointly de- 
termined, but this possibility was rejected in favor of the assumption of predetermined 
production in the case of both Texas and California. A two-stage least-squares formu- 
lation of the problem resulted in similar estimates. 

* One-tailed tests were used with the zero-one variable and the two production 
variables where positive and negative signs, respectively, were expected. 
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Figure 2. Derived demand functions for preorder and order periods 
at in-field price level, Texas water carrots, 1954-1964 


coefficient of 0.12 was obtained in contrast to that of 0.50 at the in-field 
price level (Table 2). However, the one-tailed t-test implies that chances 
are 4 out of 10 that such a value could occur as a result of random causes, 
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suggesting that the shift hypothesis should not be accepted at the Lob, 
level. Tre other coefficients and signs were as expected. 


Spread between Texas in-field and Lob, price 


Using the hypothesis that there may have been a shift in derived de- 
mand at the in-field or grower level but not at the f.0.b. level in Texas, we 
fitted an equation for the spread between these two price levels: 


S = 4.256 — 0.0549X, — 0.4955X, (BR? = 0.58) 
(2.35) (1.89) 


where 


S is the difference between Texas f.0.b. and in-field prices in dollars 
per hundredweight, 1954-1964, 

X, is the Texas winter carrot shipments per season in carlot equivalents 
divided by one hundred, and 

X, equals zero during 1954-1960 and one during 1961-1964. 


The results for this equation suggest that (a) as would be expected, the 
season average price spread declined as the volume shipped per season 
increased, and (b) the spread declined by about 49 cents per hundred- 
weight curing the order period—roughly approximating the suggested up- 
ward bit in derived demand at the grower level indicated in equation 
(1) of Table 2. The shift coefficient, — 0.4955, in the spread equation is 
significant at the 10-percent level, as was that in the in-field equation. 
These “crder effect” coefficients allow us to draw the tentative inference 
that the marketing order resulted in an upward shift in the derived de- 
mand at the grower level, narrowing the spread between f.0.b. and in- 
field prices, with little if any effect reflected at the f.o.b. level. If this did 
in fact occur, increased field grading and improved marketing information 
at the grower level are possible explanations, 
California prices 

The specification for California prices, equation (3) of Table 2, yielded 
a positive zero-one coefficient statistically significant only at the 30- 
percent Jevel—that is, there were 3 chances out of 10 that is was due to 
random causes. The inference here, as for the Texas f.o.b. equation, 
would be that the derived demand at the f.o.b. level in California did not 
increase significantly during the order period. Since there was apparently 
no increzse in the derived demand at the Texas Lob, level, there is no 
reason to expect the California derived demand at this level to have’ been 
affected. 
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Conclusions 


On the assumption that all of the relevant shift variables have been in- 
cluded, the hypothesis that the derived demand relation experienced by 
Texas winter carrot growers shifted upward with the advent of the South 
Texas carrot marketing order during the four seasons, 1961-1964, would 
not be rejected on the basis of statistical significance at the 10-percent 
level. The f.o.b. derived demand relations for California and Texas winter 
carrots did not appear to shift significantly during the period of the mar- 
keting order in Texas. Rather, a narrowing of the spread between in-field 
and f.0.b. prices in Texas was implied. , 

Even if the quality and market-organizing effects of the federal market- 
ing order in Texas did improve the relative price position of winter carrot 
growers in Texas during the 1961-1964 period, the implied higher prices 
are not necessarily indicative of increased net income to Texas growers. 
This conclusion is due to the fact that there was a reduction in the ratio 
of sales to production during marketing-order years because of the more 
stringent grade and size requirements. Hence, the specification of the hy- 
pothesis is an upward and leftward shift of the derived demand for Texas 
winter carrots: upward because of improved commodity quality and in- 
creased market knowledge at the grower level, and leftward because of 
the volume-reducing features of the more restrictive grade and size stan- 
dards, The latter or volume effect is essentially a movement along with 
the higher demand relation. 

Whether growers’ net income increased for a crop of a given size dur- 
ing the order period depends on the “elasticity of quality” or the increase 
in price associated with the removal of low quality product [3, p. 624]. 
Unfortunately, the sales data necessary to compute ratios of sales to pro- 
duction at the grower level are not available. However, since the net 
price flexibility for Texas production on Texas price was close to unity, it is 
probable that the culling-price relation for Texas wes inelastic and that 
net returns to Texas growers did show a relative increase during the order 
period. 
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Price Elasticity of the Demand for Cigarettes 
in the United States 


HERBERT L, LYON AND oan L. Gong 


The retail price elasticity of demand fo- cigarettes is a particularly im- 
portant parameter for social decisions st this time. Results from prior ciga- 
rette elasticity studies vary widely, rangng from —0.10 to —1.48. Tem- 
poral changes may explain some of this vaciation, but differences in research 
methods are more important. The quasi-experimental approach used in 
this article yields an elasticity estimate (—0.511) free of many of the 
extraneous and irrelevant systematic influences that afflict time-series and 
cross-section methods. In addition, the kength of run of the elasticity is 
known and explicit. The method provides built-in protections against bias 
from trends in collinear variables and produces sensible estimates with 
reasonably small and measurable dispers.on. 


HE retail price elasticity of demand for cigarettes is a particularly 

important parameter for social decisions at this time. It is the over- 
whelming consensus among scientists that cigarette smoking increases 
mortality.t And price increases are a possible sanction that the govern- 
ment might use to decrease cigarette use 

Several studies of this elasticity have been done previously [1, 2, 4, 5, 9, 
12]. Our main reason for delving again into the matter is that the pre- 
vious estimates differ rather widely, ranging from —0.10 to — 1.48. Change 
over the course of time may explain some of the variation, but differences 
in method are more important, especialy the difference between time se- 
ries and cross sections.” 

Study of the demand for cigarettes also provides another opportunity 
for trying out the “quasi-experimental’ method in economics, and this 
study has led to further development >f the method. Under this proce- 
dure, we estimated the arc elasticity of demand from the sales before and 
after a tax change in a state. These seles were standardized for secular 
changes in cigarette consumption in other states where price was un- 
changed. The method is therefore free of many of the extraneous and ir- 
relevant systematic influences that afflict time series and cross sections. 
The method was used earlier to estimate the price elasticity of liquor [6], 
and cigarette consumption offers a particularly good chance to test fur- 
ther the usefulness and accuracy of the method. 


*The Surgeon General’s Committee unaninously agreed to use the term “causal” 
for the smoking—mortality relationship [11]. 

* The most elastic estimate was from the cross-section stucy [2]. This is what one 
would expect, assuming that the year-to-yeer correlation in cigarette prices among 
states is extremely high and that the price of zigarettes has at least some lagged effect 
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As with liquor, the quasi-experimental method is especially appropriate 
for cigarettes because retail price changes are very infrequent. Infre- 
quency of change is helpful for this quasi-experimental method and dam- 
aging to time-series analysis. Also, the length of run of the computed elas- 
ticity is known and explicit, unlike time-series and cross-section estimates, 
for which the lengths of run are “short” and “long,” respectively, but un- 
specifiable in either case. This property is useful to policy makers who 
contemplate price alterations. Still another relevant property of the 
method is that it controls for forces such as culture, religion, international 
tension, and other influences which might bias time-series estimates. One 
possible drawback of the method is that there might be “leakage” across 
state borders in response to price differentials, but this efect was ob- 
served not to be important in the case of liquor, and hence we think it 
safe to disregard it here. 

For each tax-change “trial” or “experiment,” we computed an arc elas- 





ticity, 
de Nu AS (H 
ow a arm Ga 
= P:— P; i 
Pı 
where 


ep is the price elasticity, 

Qı is the consumption for the year (January to December) ended before 
price change in the trial state, 

Qz is the consumption for the year (January to December) beginning 
after price change in the trial state, 

Q; is the consumption for the year (January to December) before price 
change in the comparison states, for example, all states in which 
price was unchanged during the relevant period, 

Q4 is the consumption for the year (January to December) after price 
change in the comparison states, 

P is the price for the year before change, 

Pe is the price for the year after change, and 

N is the number of comparison states. 


/ 


The resulting estimates of price elasticity refer to the response in a de- 
fined period of time, in this case the year from 6 to 18 months after the 








on consumption; the rationale is that a simple cross-section estimate sums up much 
of the effect of past as well as present price influence. Short time series, such as 
those used in some of the studies [1, 4, 5, 9, 12], are less likely to cumulate lagged 
influence into the estimate because of the relatively low serial correlation; hence, they 
produce smaller elasticities. The logic underlying the remarks in this footnote is 
worked out in Simon and Aigner [8]. 
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price change. It is implicitly assumed tkat no other price changes occur in 
the state between the price change being studied and the measurement 
period. If the observed elasticity is, say, —0.50, and a price change of 10 
percent occurs, consumption will be 5 percent less than it would other- 
wise be during the 12-month period beginning six months after the price 
change. Estimates of state retail prices and per capita consumption in the 
years before and after the tax changes were taken from data published by 
the Tobacco Tax Council [10, pp. 61-111]. These data are obtained an- 
nually by means of a sample survey conducted in all states which impose 
cigarette taxes. These price terms are a weighted average retail price per 
pack, with both the form of sale (over the counter, single pack price, car- 
ton lot price, and vending machine price) and the types of cigarettes sold 
(regular size, king size, and filter tip) being taken into consideration. It 
seems fair to conclude that this survey produces reasonable state price es- 
timates, since the price of cigarettes is much the same throughout a state. 
Substantial price differentials are normally found cnly by comparing 
. States and are due primarily to the variation in state tax schedules. 

The denominators in each ratio on the right-hand side of the equation 
are “before” quantities, despite the fact that some writers advise using the 
midpoint of the before and after values. Our reasoning is that when in 
policy discussions people ask, “What percentage change in consumption 
will a price change of x percent cause?” they mean, “What proportion of 
the existing level of consumption will the future level be?” Such a ques- 
tion calls for an answer derived from an elasticity formula with the exist- 
ing level in the denominator, such as is used here. But this discussion may 
be moot, because the differences between estimates derived from the two 
formulas are quite small. 

The individual estimates for each “trial” are shown in Table 1. The me- 
dian estimate is — 0.511. We think that the median is a more sensible cen- 
tral-value estimate than the mean in this case, because it is less sensitive 
to the kind of sampling variation that is present bere, This is illustrated 
by the fact that the overall mean is —0.571 but the omission of only a 
single observation—the —7.100 observation for Maine’s 1961 price change 
—shifts the mean to —0.477. No single observation affects the median any- 
where near so much. In any case, the difference between the two esti- 
mates of central value is sufficiently small that we need not argue about 
which one to pitch upon as the more aDpropriate. Almost any policy deci- 
sion would be the same no matter which estimate was used.? 


* An interesting methodological sidelight comes out of an earlier time-series at- 
tempt by Lyon, Regressions were computed for each of 37 states for the years 1950- 
1965, using price and per capita income as independent variables, with per capita 
sales as the dependent variable. The estimates of price elasticity ranged from 
+-1.497 to —1.614. This gives some idea of the accuracy of any single time-series 
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Table 1. Arc elasticities for changes in the price of cigarettes in in- 
dividual states 





Price increase 


Price in (mew price 
Year of : ` x g Computed 
: us ol og 
Stete price change nee agree aie elasticity 
: old price) 
cents percent 
Illinois 1960 26.4 —1.8 1.725 
Iowa 1959 24.8 4.8 1.139 
Illinois 1961 25.9 0.3 0.957 
Alabama 1955 24.0 2.9 0.863 
Connecticut 1956 22.5 8.4 0.802 
North Dakota 1963 27.1 5.2 0.517 
Delaware 1961 24.6 10.6 0.407 
Ohio 1956 20.7 8.2 0.304 
Minnesota 1963 28.7 4.9 0.204 
New Hampshire 1951 20.2 0.5 0.125 
Mississippi 1964 30.4 3.2 0.122 
Kentucky 1960 23.9 0.4 0.106 
Kansas 1957 22.8 9.6 0.031 
Rhode Island 1960 26.0 2.3 — 0.032 
Nevada 1961 25.9 11.6 —0.100 
Tennesse2 1963 26.1 11.1 ~0.142 
Michigan 1962 27.1 6.2 ~—0.174 
Idaho 1955 22.2 7.2 — 0.234 
Pennsylvania 1955 23.3 5.6 — 0.240 
Michigan 1960 26.5 4.5 —0.251 
South Dekota 1959 24.8 9.7 —0.277 
Georgia 1964 29.4 1.0 —0.301 
Tennessee 1951 19.4 20.1 — 0.302 
New Mexico 1955 22.9 7.4 — 0.302 
Kansas 1964 25.6 9.7 — 0.307 
Iowa 1963 26.4 5.7 —0.328 
Maine 1955 23.0 4.8 — 0.329 
Pennsylvania 1963 26.8 10.8 —0.346 
Arkansas 1951 . 20.5 18.5 —0.357 
New Jerszy 1956 23.1 10.3 —0.376 
Georgia 1955 23.0 12.2 — 0.377 
Mississippi 1958 26.1 3.8 — 0.383 
Mississippi 1962 27.4 11.3 — 0.385 
South Dakota 1955 22.1 3.7 — 0.393 
Texas 1955 24.5 0.8 — 0.444 
New Jersey 1963 28.8 ' 4.2 — 0.482 
Nebraska 1957 22.4 11.2 —0.511 
Mississippi 1955 23.3 5.6 — 0.538 
Utah 1954 20.8 11.1 — 0.541 
Michigan 1957 22.9 13.1 —0.549 
Minnesota i . 1959 24.8 7.7 —0.554 
Utah 1963 . 24.9 18.1 — 0.600 
Kentucky 1954 20.0 16.5 —0.613 
Connecticut 1961 26.6 0.8 — 0.644 
Rhode Island 1964 27.3 9.2 — 0.692 
Illinois 1959 24.5 7.8 —0.713 
Iowa 1953 22.0 0.5 — 0.724 
Florida 1963 26.3 12.9 — 0.734 
New York 1959 24.0 6.7 —0.749 
Alabama 1959 25.8 10.1 —0.752 
New Jersey 1961 26.3 8.7 — 0.753 
Oklahoma 1961 26.1 9.6 — 0.766 
Massachusetts 1958 26.7 4.1 — 0.805 
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Price increase 
Price in (new price 





Year of SS x S Computed 
State price change VE E ty elasticity 
old price) 

Montana 1957 23.7 27.0 —0.886 
South Carolina 1951 21.9 0.5 —0.926 
South Carolina 1959 24.4 8.2 —0.971 
Tonnecticut 1963 26.8 3.7 —0.972 
Ohio 1959 23.8 8.9 —0.975 
Texas 1959 25.6 12.1 —1.018 
Minnesota 1961 26.6 7.9 —1.024 
Michigan 1961 27.7 — 3.1 —1,066 
Pennsylvania 1959 26.2 2.3 —1.118 
Idaho 1961 26.3 4.1 —1,145 
Rhode Island 1958 ` 23.6 9.3 —1.146 
North Dakota 1951 22.8 0.4 —1.157 
Delaware 1953 21.0 0.5 —1.282 
New Mexico 1961 26.9 11.5 —1.339 
Nebraska 1963 25.8 6.6 —1.420 
South Dakota 1963 26.6 7.1” — 1.443 
Idaho 1959 25.9 1.5 —1.478 
Idaho 1963 28.0 5.0 —2.041 
Georgia 1951 24.8 ~16.9 — 2,092 
Maine 1961 26.4 1.1 —7.100 


One of the characteristics of this metkod s that it lends itself to mean- 
ingful measurement of the accuracy of the estimate. A 95-percent confi- 
dence interval around the median spans — 0346 and —0.713, the twenty- 
eighth and forty-sixth observations [3, p. 551], suggesting a high reliabil- 
ity for the estimate. The chosen centra-value estimate seems quite rea- 
sonable in light of previous estimates; it is of the same general order as 
the time-series estimates and much lower tkan the cross-section estimate. 
This estimate can be said to be the elasticity of demand for the 12-month 
period centered on 6 to 18 months after the price change? 

Table 1 shows that in many cases there arə considerable differences be- 
tween the computed arc elasticities for different years for the same state; 
for example, the observed elasticities for Ilinois were +1.725 in 1960, 
-+-0.957 in 1961, and —0.713 in 1959. Similarly for Iowa they were +-1.139 
in 1959, —0.328 in 1963, and —0.724 in 1952; but there are only small 
differences between successive observations în other states. This leads 
us to ask how much of a given observaticn’s deviation from the mean 








estimate for cigarettes. There is no reason ic bel.eve that an aggregate U.S. time 
series should be more accurate than the estimate fcr any single state, except that 
aggregate U.S. population figures are more accurate in intercensal years than are 
estimates for states. 

*If monthly data had been available by states, the analysis could have been 
sharpened by starting the 12-month observation >eriods at more sensible intervals 
around the price changes. 
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is accounted for by the particular elasticity that inheres in the state and 
how much by chance variation. Therefore, we examined the pairs of 
estimates for states that appear twice or more in our list. (For states 
that appeared more than twice, two of the estimates were selected ran- 
domly to make a pair.) If the estimates reflect properties of the state, 
the members of pairs of observations should be relatively close together. 
We therefore counted the numbers of pairs both of whose members are 
on the same side of the group median. Only seven are found to be on 
the same side, as compared to 17 pairs that straddle the median, a result 
which is “more random” than the random expectation of half being 
straddles. We may therefore conclude that deviation of a state observa- 
tion from the median is not a property of the state. This supports our 
procedure of lumping together all the individual observations and con- 
sidering them as a sample from which to estimate the elasticity of the 
United States as a whole. 

A useful property of this method is that one may easily examine 
whether price elasticities differ from place te place, among subgroups 
within the population, or over the course of time. We shall begin with the 
last. 

Many changes occurred in the cigarette market over the period of this 
study: for example, the shift to filters, and the growing awareness of the 
threat to health from cigarette smoking. Therefore, it is interesting to see 
if there were any systematic changes in elasticity during the period, 
which this method allows us to examine. The estimates were grouped by 
years in Table 2, 


Table 2. Elasticity estimates grouped by years in which change in the 
prices of cigarettes occurred 








Year Median elasticity Number of observations 
1951 —0.691 6 
1953 —1.003 2 
1954 —0.577 2 
1955 —0.329 9 
1956 +0.304 3 
1957 —0. 530 4 
1958 —0.805 3 
1959 —0.971 11 
1960 +0.037 4 
1961 —0.766 1 
1962 —0.279 2 
1963 —0. 541 12 
1964 — 0.304 4 


No apparent time trend in elasticity observations is found. Besides the 
light this throws on actual elasticities, it also suggests an absence of secu- 


894 / Herpert L. Lyon Anp Juran L. Smmon” 


lar trends that might bias our central-value summary estimate. The ability 
to inspect for such trends seems to be am inherent advantage of the qua- 
si-experimental method; by comparison the time-series method throws to- 
gether observations from different dates, and the cross-section method 
yields an estimate that applies to only a single date. 

Another interesting question is whether elasticity depends importantly 
upon income. Theory suggests that the higher per capita income is, the 
less elastic should demand be. We therefore examined the two median 
elasticity estimates for the trial states above and below the median per 
capita disposable income. The median for the lower-income states was 
—0.419 and for the higher-income states was — 0,549. This does not accord 
with the theoretical expectation. Furthermore, a significance test® suggests 
that such a spread or an even wider one would occur frequently by 
chance. We may therefore conclude thet there is no important relation- 
ship between income and elasticity over the range of state incomes, 

Another question is whether the size of the price change influences 
the sharpness of response to it. The medians of the observations from 
price changes less than and greater thaa 6.7 percent (the median price 
change) were, respectively, —0.419 and —0.549, This enables us to con- 
clude that elasticity is not strongly a function of size or price change 
(see the Nair test earlier), although the difference suggests that a bigger 
change tends to be associated with a higher elasticity. 

A last inquiry was into regional differences in elasticity. The observed 
medians were —0.743 for the West, —0.360 for the North Central, 
—0.563 for the North East, and —0.415 “or the South. A spread this great 
or greater would happen quite frequently just by chance even if there 
were no systematic difference among regions. 

At the outset it was noted that price changes might be considered as a 
device to reduce smoking. And an elasticity of — 0.50 or slightly more sug- 
gests that price is a not insignificant control variable. It is simply not true 
that “people will go on smoking no matt=r what it costs them.” If the elas- 
ticity estimates can be extrapolated far beyond the range of observation, 
doubling price would halve sales in the first year, a very large effect by 
any standard. However, if there are any alternatives which would reduce 
consumption, and there are [7], tax increases probably should not be used 
for such purposes, because there may well be a vicious boomerang effect. 
The higher the price, the further toward the butt-end cigarettes are smoked, 
and the toxicity per puff increases rapidly as the cigarette grows shorter 


* This was a randomization test using Monts Carlo drawings. We asked how often 
the median of a randomly drawn sample cf £6 of the 78 observed values would be 
outside the observed bracket, —-0.419 to —.549. Of 20 trials run, only 5 were 
outside it. 
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and collects tars. The extent of this effect should be studied carefully 
before prices are increased to reduce consumption. 
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Demand for Farm Tractors in the United States 
and the United Kingdom 


A. J. RAYNER AND Kerra CowLinc 


Econometric studies of the demand for fam tractors in the United States 
and the United Kingdom are compared within a theoretical framework. 
The motivation behind the demand for tractor services appears to have 
been similar, the results being consistent with profit-seeking behavior of 
farmers whose investment decisions are constrained by uncertainty and 
available finance. However, whereas the dominant explanatory variable in 
the United Kingdom has been the real priee of tractors relative to agricul- 
tural wages, the dominant variable in the United States appears to have 
been the price of tractors relative to crop prices. In addition, in the United 
States farm size changes have affected the ase of tractor stock and thus the 
demand for tractors, whereas in the United Kingdom this was not the case. 
An attempt is made to explain the differences in investment behavior by 
reference to differences in the structure >f the labor force, farm size, and 
government agricultural price and taxaticn policies. 


N THE United States and the Unitec Xingdom, the agricultural sector 
has shown rapid technological chanze in production when facing low 
price and income elasticities of demand. Farmers’ per capita incomes 
have thus tended to be volatile and to decline relative to the rest of the 
economy’; governmental policy in the United States and the United King- 
dom has been directed toward stabilization and reversing this trend. Fur- 
ther, in both countries, farmers tend to 2e “price takers,” being numerous 
and not exerting much cohesive action ia their product and input markets 
—which are often oligopsonistic and oligopolistic. The tractor market is an 
example of the latter. In the United Kingdom, over 90 percent of new 
tractors are supplied by five major manufacturers, who have built up con- 
siderable brand loyalty. The tractor market in the United States is similar 
[4, p. 13]. 

Thus, backgrounds to the respective tractor markets are and have been 
similar [4, 14], and also innovations ir -ractor development and design 
have been taken up in both countries ai roughly the same rate. However, 
quantitative studies of investment in farm. tractors yield different explana- 
tions in the two countries. By the nature of econometrics only the more 
strategic causal factors are represented in any functional relationship [9, 
Chap. 1]. Our comparison, then, is nct that certain factors have in- 
fluenced farm investment behavior in the United Kingdom and not in the 


* Particularly if income is measured as maxegerial income obtained by deducting 
returns to personal labor and capital investment. 
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United States but that the relative importance of various factors differs 
greatly in the two countries. 


Comparison of the Studies 


Four studies of tractor investment in the United States have been 
published, Cromarty [1], Fox [4], Griliches [T] and Heady and Twee- 
ten [8], and one study of investment in farm tractors in the. United 
Kingdom, Rayner [16], Rayner and Cowling [17]. All of these studies 
used single equation regression analyses of anrmal time-series data? Be- 
fore we consider the studies in detail, it seems worthwhile to present a 
general framework within which they may be evaluated. 

The studies by Griliches and Rayner and Cowling are explicitly based 
on a hypothesis of profit-maximizing behavior over the course of Gre? 
with allowance for the constraining influences of uncertainty and financial 
factors, and the functions presented by Cromarty, Fox, and Heady and 
Tweeten imply a recognition of such optimization. The most formal treat- 
ment of this optimizing basis for the accumulation of capital is presented 
by Jorgenson [10, 11]. To maximize net worth, the firm should charge 
itself the implicit rental on capital services at each point in time and max- 
imize profit in the usual way. This may be likened to the situation in 
which firms do not own capital but hire capital services and maximize net 
revenue at each point in time. Applying these results to farm investment 
behavior gives the optimal or desired level of tractor services at a point in 
time as a function of price of tractor services, price of product, and prices 
of other inputs. Given that services are proportional to stock, then the de- 
sired level of tractor stock will be determined by the same variables. If 
the quality of tractors in use changes over the course of time, then it is 
necessary to allow for such change in measures of tractor stock if the as- 
sumption of proportionality between services and stock is to hold. In- 
creasing farm size by influencing capacity utilization will also influence 
the aggregate demand for tractor services. 

The neoclassical model as outlined here assumes instantaneous adjust- 
ment to equilibrium or desired stock, whereas in the real world there may 
be a gradual adjustment over the course of time to this desired level. 
Thus, it seems useful to add to the investment demand equation an ad- 
justment function relating observed level of capital stock to the desired 
level. The results of the various studies of tractor demand are presented 
in Table 1. The first point to notice is that in none of the regressions is the 
variable for the price of tractor services entered correctly; rather, the 


3 Cromarty also tried a simultaneous equation model of the tractor market. The 
results were not as satisfactory as the single equation model, however. 

7 We also maintained that our investment function would be unaltered if based on 
the alternative hypothesis of utility maximization subject to a profit constraint [17]. 
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price of tractors—that is the stock price—has been used. Rayner [16, p. 7] 
explicitly recognized this problem; however, he made the assumption that 
rental would be proportional to the stock price and that therefore the Jat- 
ter could be used in the regressions. How far this assumption is reason- 
able would depend in particular on the variation in interest rates over the 
period considered. Hence, we should bear in mind that this simplification 
of using the stock price rather than the flow price of tractor services is a 
possible shortcoming of all the studies. 

Of the functions presented, those used by Griliches and by Rayner and 
Cowling are explicitly based on optimization within a capital stock adjust- 
ment mechanism and their results do not refute this hypothesis. In partic- 
ular, of the price variables for equations (1) and (2) given in Table 1 
(the demand function for desired tractor services and destired stock level, 

respectively), Griliches found that the price ratio of tractors to crops was 

significant, whereas that of tractors to labor (not presented) was not. In 
contrast, Rayner and Cowling found the price ratio of tractors to labor 
and to a lesser extent that of tractors to crops to be important explanatory 
variables.* The stock demand function presented in both studies makes 
the a priori assumption that the adjustment model is of the farm 


(S./S:-1) ed ETC 


where S* is desired stock and g is the adjustment coefficient, which was 
estimated to be 0.17 by Griliches and 0.68 by Rayner and Cowling.’ The 
gross investment function presented by Griliches assumed, a priori, that 
replacement investment (R,) was proportional to capital stock? and that 
the adjustment model was 


S: Sri = ich =: Ši), 
which leads to 
Yı = S: — Sia + R: = goë + (d gl 


where d is the rate of depreciation. Rayner and Cowling made no a priori 
hypothesis about the adjustment model and the relationship of replace- 
ment investment to stock but estimated the best statistical gross invest- 
ment function with an optimizing basis and recognition of an adjustment 
problem. This procedure resulted in a semilog function; the negative coef- 
ficient on lagged stock indicates, however, a fairly high rate of 


*Price ratios have advantages in statistical estimation—see for example the com- 
ments of Heady and Tweeten [8, p. 49]. 

* However, we should not accept the value of adjustment coefficients too literally, 
since it follows from Malinvaud Fre, Chap. 14] and Nerlove and Wallis [15] that 
when they are estimated from stock adjustment models they are biased by an un- 
known quantity and in an unknown direction. 

° That is, he assumed a declining balance depreciation formula. 
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adjustment.” Rayner and Cowling also explicitly proposed that financial 
constraints, as well as uncertainty, would inhibit the adjustment of tractor 
stock to the desired level. They fonc that the investment allowances? 
given in the United Kingdom in the Jeriod considered was significant 
whereas the level of past income (not presented in Table 1) was not. The 
significant interest rate variable presented by Griliches can be interpreted 
as a financial variable affecting the adjustment process, although under 
Griliches’ theoretical hypothesis it should be connected with price of capi- 
tal services. Of the other U.S. studies presented, Heady and Tweeten’s net 
investment function is based on an ad ostpnent model of the linear type 
presented by Griliches. The nonsignificant coefficient on lagged stocks in- 
dicates, however, that this model was possibly inappropriate. Fox's equa- 
tion may be interpreted as an adjustment mcdel of this type—with a low 
adjustment coefficient.’ Both studies may be interpreted as having an op- 
timizing basis, with the ratio of tractor prices to prices received being sig- 
nificant. Finally, in Heady’s study a weighted average of past incomes is 
significant, indicating a significant influence of capital availability on in- 
vestment. 

An important problem arising from the theoretical model is the degree 
to which the various studies are able to apprcximate the demand for trac- 
tor services by their stock and investment relations. The Rayner-Cowling 
study makes a systematic attempt at quality adjustment of the stock and 
investment series by deflating the valve series by an estimated constant 
quality price index. Hypotheses about -he recognition of differing quality 
by purchasers were tested by comparing models using as alternative de- 
pendent variables horsepower, numbers weighted by horsepower, and 
numbers adjusted for quality differences. As increasing quality recogni- 
tion was allowed for, the explanatory power of the regressions was consis- 
tently increased,*° leading to the accepiance of the full quality measure as 
the hypothesis most relevant to the demand for tractor services (the re- 
sults presented in Table 1 correspond to this measure). With regard to 
the U.S. studies, Fox, by measuring investment and stock in terms of 
horsepower, implicitly overcame much of the problem of quality change 


This assumption is compatible with the idea that the negative influence of di- 
minishing marginal productivity of a rising lagged stock level on net investment is 
more than tke positive influence on replacement investment. 

8 These were capital allowances on new tractors for income tax relief. They were 
introduced at 20 percent in 1954 for three years, then reintroduced in 1959 and 
every year until 1965 at varying levels. The existence of tax allowances could be 
interpreted as a reduced rental on capital. 

? Fox, however, does not present this as ar adjustment model. Instead, he regresses 
gross investment on predicted gross investment in ¢(y:) and predicts gross invest- 
ment in fI1(y:1). Not surprisingly, the coefficient of y: is high and that of 
yr is low; this fact he interprets as rapid aljustment [4, pp. 15-25), 

* The tractor price variable used in the regression was the one relevant to the 
degree of quality recognition in the dependent variable. 
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[4] in hrs data period (1921-1962) but failed to use the appropriate 
price variable, that is, price per horsepower. Griliches [5, p. 190] recog- 
nized the problem and his gross investment measure does take account of 
some quality change. Similarly, Heady and Tweeten’s measure of gross in- 
vestment, a price-weighted aggregate of tractor purchases, accounts for 
an unspecified degree of quality change, whereas Cromarty measured 
gross investment simply by number. A second point arising from the con- 
nection between the demand for services and investment concerns the ef- 
ficiency of use of services. This is brought out most clearly by Heady and 
Tweeten’s study, where the negative coefficient of the variable, acres per 
farm, ind:cates that as farm size increases the efficiency of use of available 
tractor services increases. Since number of farms is inversely associated 
with farm size, a similar conclusion emerges from Fox’s study. A farm-size 
variable was used in the U.K. study but was nonsignificant. 

Last, the questions of time trend, advertising, and replacement invest- 
ment arise outside the analytic framework as presented. The time variable 
in Heady and Tweeten’s functions may be interpreted as representing the 
diffusion of knowledge about and acceptance of tractors or alternatively 
as a proxy for desire for leisure. However, Griliches found that a time 
variable was nonsignificant in his study. If Griliches has a “better” mea- 
sure of investment than Heady and Tweeten, then the time variable may 
stand as £ proxy for quality change, which would increase the productiv- 
ity of tractors over the course of time and therefore shift the demand 
curve to the right. On advertising, the U.K. study indicated that advertis- 
ing may have induced farmers to invest somewhat earlier and in a high- 
er-quality model than they might otherwise have done. The problem of 
replacement investment has generally been circumvented by assuming 
that it is related in some direct way to lagged stock. Cromarty, however, 
explicitly considered the way in which replacement investment is related 
to the age of the tractor stock and found that as the age of stock increases 
so does irvestment. Thus, although gross investment is likely to have a 
simultaneous relationship with age of tractors on farms, if it is undirec- 
tional within annual time periods, then increasing age leads to increasing 
replacement demand. The possible simultaneity of the relationship may 
explain the negative coefficient on age of stock in Fox’s equation, since it 
included the period when there was a a rapid buildup of stock. 

The crop production variable used in Fox’s study could be interpreted 
as arising from the neoclassical model where profits. are maximized sub- 
ject to the production function. In this case the output variable is in- 
cluded in "he demand-for-input equation instead of its price (product and 
input) and technology determinants. However, there appears to be some 
double counting in the Fox equations, for product price appears as a ratio 
to tractor price in another variable. 

The U.S. studies have used long time series and may thus have esti- 
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mated hybrid structural equations. We have made a limited analysis of 
U.S. gross investment in tractors, using postwar data only. The results are 
presented in Tables 2 and 3, Table 2 giving results where the number of 
tractors is the dependent variable and Table 3 where tractor horsepower 
replaces tractor numbers. In Table 2, the first equation corresponds to 
Heady and Tweeten’s model, with equation (2) being the semilog version 
of the same, Equation (3) corresponds to Griliches’ model. Equation (3) 
performs rather badly, with no significant coefficients; and the only signif- 
icant variables in equations (1) and (2) are the cropland acreage per 
farm and the trend variables. Comparing equations (4) and (5), we can 
see that severe specification error results from omitting lagged stock 
(N;-1), and this error may go some way in explaining the unsatisfactory 
results for equations (1) and (2). Equations (4), (5), and (6) do not 
include time as a separate variable because tractors have been a known 
technology over the postwar period and therefore we would expect de- 
mand factors to explain the investment rate. Equation (4) appears most 
satisfactory. The nonsignificance of lagged income and number of farms 
may be explained by their high intercorrelation with the cropland-acres- 
per-farm variable.“ In equation (6) the current index of crop production 
is substituted for lagged income. Indications are that crop production may 
influence tractor sales, but again there is a collinearity problem. 

In Table 3, equations (1) and (3) correspond to two successful U.K. 
models. The ratio of tractor horsepower price to crop price is significant 
and has the expected sign, whereas the ratio relevant to hired labor costs 
is nonsignificant in (1) and has the wrong sign in (1) and (3). Equation 
(2) corresponds to Foxs model; the variables—price, size of tractors, and ` 
age of tractor stock—now become nonsignificant. Equation (4), a revised 
version of the Fox model without price variables, is the most satisfactory 
regression. Introducing cropland acres per farm in equation (5) does not 
add anything, but there is some indication in equation (6) that the price 
ratio variable is significant when it replaces the crop production variable. 
However, the overall effect is a poorer fit. 

Thus, it appears that postwar gross investment in tractors in the United 
States can be explained better in terms of numbers than in terms of total 
horsepower, in contrast to the U.K. study. Gross investment by numbers is 
largely explained by lagged income, cropland acres per farm, lagged trac- 
tor stock, the age of the tractor stock, and the number of farms. Total 
horsepower sales are partly explained by crop production (or the real 
price of tractors), the number of farms, lagged tractor stock, and the age 
of that stock. In contrast to conditions in the United Kingdom, hired labor 
costs seem unimportant and the coefficient on lagged stock is significantly 





D Lagged income and number of farms appeared significant and with expected 
sign in a formulation excluding cropland acres per farm. 
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positive in both models, whereas in the U.K. full-quality model it was sig- 
nificantly negative. 

Comparing the previous U.S. studies with the new results for the post- 
war period, we can make two important generalizations: (1) the models 
explain numbers much better than they explain total horsepower; and (2) 
although the explanatory power for tractor numbers is high, the parame- 
ter estimates are not well determined. The first situation suggests that the 
models explaining horsepower are subject to specification error, which 
may be overcome by using a trend variable as a proxy for the upward 
shift in leisure desire. The second observation is consistent with a high 
degree of multicollinearity resulting from the short series of highly auto- 
correlated explanatory variables. This situation might have been avoided 
by the inclusion of data from the prewar period, when the series dis- 
played substantial cyclical variability. 


Comparison of Demand Characteristics 


The demand for tractors is a derived demand for a flow of services 
from the tractor stock on hand. U.S. and U.K. stocks show similar growth 
patterns, both when measured in numbers and when measured in total 
horsepower. Griliches [6] describes the uptake of a technological innova- 
tion as a logistic growth curve; his description and terminology seem ap- 
propriate here. Figures 1 and 2 (of the postwar period) indicate that 
stock, measured in numbers, has reached a ceiling (or equilibrium level) 
on its growth curve, in both countries. This is not so with total horse- 
power, although the rate of growth of stock is slowing down. A conse- 
quence is that in both countries available tractor horsepower per farm 
rose from around 12 h.p. per farm in 1947 to around 42 h.p. per farm in 
1962 [4, 16, 19, 21]. 

Although stocks show similar overall patterns, postwar gross investment 
patterns are not so similar (Figs. 3 and 4). This would seem to reflect the 
fact that the relative growth of stocks (number and horsepower) has 
been quicker in the United Kingdom than in the United States. That is, 
over the postwar period there has been a higher “rate of acceptance” in 
the United Kingdom.” In turn, this is related to the influences on demand 
in the two countries. Although the same variables do not enter the invest- 
ment functions for each country, it seems reasonable to accept, from the 
results, that there was a similar behavioral basis for investment in each 
country—profit-maximizing behavior leading to adjustment of tractor 


£ The actual rate of acceptance as defined by Griliches [6] has not been measured 
but, given the upward trend in stock, coefficients of variation of stock indicate relative 
growth rates. These are, with respect to numbers, 0.17 for the United States and 
0.22 for the United Kingdom, and, with respect to horsepower, 0.24 for the United 
States anc 0.34 for the United Kingdom. 
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Figure 1. Stock of tractors in the United States (end of year) 


stocks toward a desired level, which would provide a desired level of ser- 
vices. However, the variables associated with this profit-maximizing ad- 
justment do not have the same importence in the two countries. In the 
United Kingdom the price ratio of traczors to labor was of major impor- 
tance, with the price ratio of tractors to 2rops of secondary importance. In 
contrast, in the United States the price cf tractors relative to that of crops 
was the important price ratio, with the price of labor nonsignificant. The 
adjustment rate appeared to be higher in the United Kingdom* than in 
the United States, probably a result of the differing time periods studied. 


* Note the proviso concerning bias mentiored earlier. 
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Figure 2. Stock of tractors in the United Kingdom (end of year) 


We would expect the adjustment rate to be lower in earlier years, particu- 
larly before the war, when tractors were not such a “known” technology. 
The lack of full adjustment appears to have been a result of financial con- 
straint as well as uncertainty: in the United Kingdom investment allow- 
ances were important; in the United States the interest rate and lagged 
real net farm income were significant variables in the prewar period, Evi- 
dence from the U.K. study indicates that if we are to specify our invest- 
ment function properly—as a derived function in relation to the demand 
for services—then we should take account of changing tractor quality. To 
some extent the U.S. studies also recognized quality changes. However, 
from the regressions presented on postwar investment, it appeared that 
investment by numbers was explained better than investment measured as 
total horsepower. This is surprising, given the change in the average 
horsepower of purchased tractors from 26 h.p. in 1947 to 54 h.p. in 1962 


“The equations in Table 2 indicate a low adjustment coefficient; we will return 
to this later. 
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Figure 3. Gross investment in farm tractors in the United States 


[4], a change similar to that which ozcurred in the United Kingdom 
(from 24 h.p. in 1947 to 50 h.p. in 1865). Given that this quality change 
was the result of farmer demand, since :n any one year many models dif- 
fering in horsepower would be available, then it seems likely that the 
lower explanatory power of the horsepower functions was the result of 
omitted variables. In particular, the desire for leisure*® of family labor, 
given the importance of farm family labor in U.S. agriculture, may have 
been important in influencing the demand for higher-quality tractors. If 
this was so and, as seems likely, this leisure demand was rising over the 
course of time, then omission of the variable would lead to specification 
bias resulting in an upward (that is, positive) bias on the coefficient of 
lagged stock," This would then go some way toward explaining the large 
positive coefficient on lagged horsepower stocks, the latter being a some- 

* The desire for leisure is used here as a 2onglomerate term including the desire 
to reduce the working week of family labor in order to increase not only leisure but 
also part-time nonfarm employment (the relevant variable would then be the ratio 
of tractor price to nonfarm wages). 

8 Since desire for leisure would have a positive coefficient in the investment func- 


tion and would be positively associated with Jagged tractor stock. See Theil [18] 
for a full explanation of the conditions for specification. error. 


\ 
DEMAND FOR FARM TRACTORS IN THE U.S. AND THE U.K, / 909 





EA 
a 
z 
g Sa — db HORSEPOWER a0. US 
A -i 
S Se DEFLATED VALUE a 
q Z X NUMBER = 
ë : 7 
© DI 
, o£ a 
Bole E e < 
w > 
? ui a 
= JE 
5 
Ka t ui 
1.8 a e [a 
Le ap 
ael e = 10 
O4 |, 10 D 
aola o 
1047 1943 1862 1863. 1905 1967 1968 196% 19983. 1965 


Figure 4. Gross investment in farm tractors in the United Kingdom 


what surprising result in view of the fact that a variable influencing re- 
placement demand (age of stock) was included in the regressions. 

Finally, variables which improve the use of existing tractor stock were 
shown to influence investment in the United States, but not in the United 
Kingdom. In the United States the continuing rise in cropland acres per 
farm and the associated decline in number of farms had a depressing in- 
fluence on investment. 


Structural Backgrounds and Interpretation 


In both the United States and the United Kingdom, farmers are numer- 
ous, operating as entrepreneurs (owner—managers) and with access to 
finance only from their own private sources (for example, profits) and 
from financial institutions. In addition, they face uncertainty through the 
lack of market control and the influence of exogeneous factors, primarily 
weather, on their production processes. Hence, it is not surprising that the 
studies indicate similar motivation behind tractor investment—profit seek- 
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ing influenced by considerations of uncertainty and availability of finance.. 
However, the different factors surrounding this motivation appear to have 
Lad different strengths in the two countries. 

One of the more striking contrasts is in the influence of the cost of 
hired labor. Tractor investment in the United Kingdom has been strongly 
influenced by the price of tractors relative to the cost of labor, whereas 
this factor seems to have been unimportant in the United States. This can 
be related to the greater importance of hired labor in U.K. agriculture, 
where, over the postwar period, hired labor has accounted for at least 50 
percent of total labor input [19] compared to around 25 percent in the 
United States [20]. Further, labor costs form a much higher proportion 
of total production costs in the United Kingdom than in the United States: 
in the United Kingdom the proportion fell from around 30 percent in 
1950 to around 20 percent in 1960 [20], compared to a fall from around 
14 percent to 10 percent in the United States [21]. Finally, there is more 
scope for labor substitution in the United Kingdom, where the man-land 
ratio is relatively higher. The differing stuctures of the agricultural labor 
force in the two countries may also mean that the desired level of avail- 
able tractor services in the United States is much more related, in the 
aggregate, to farm family leisure demand (including off-farm work) than 
in the United Kingdom." That is, tractor services in the United Kingdom 
mainly substitute for hired labor; in the United States, substitution for 
family labor is also important. 

A second institutional feature which can be related to contrasts be- 
-ween the studies is that of governmental policy toward agriculture. In 
articular, in the United Kingdom the practice of giving investment al- 
-owances on new tractors appears to have increased the rate of take-up of 
zechnological advance as incorporated in tractor quality. A second feature 
has been the different governmental agricultural support policies in the 
iwo countries. The United Kingdom operates a deficiency payment sys- 
tem*® (now linked to standard quantities) which covers all major com- 
modities and under which total guarantees cannot be reduced by more 
than 2% percent per annum; the United States operates tariff and stock 


" Adapting from the idea of a managerial utility function as put forward by 
Marris [13] and Williamson [22], we might hypothesize a farmer utility function with 
at least profits and leisure entering. The simplest model (lexicographic) would 
suggest that profits are a constraint (probably with an upward trend through time) 
and that leisure is maximized subject to that constraint. More generally, we might 
suggest a continuous trade-off between leisure and profits. Investment in tractors 
would represent the vehicle by which the farmer obtained his desired leisure position. 
This would be affected by variations in the real price of tractor power, which would 
determine the level of profits corresponding to any particular leisure position. 

* The deficiency payment system was started in 1947 and included a form of long- 
term guarantee with regard to prices, although the 2%-percent guarantee itself was 
not introduced. until 1957. 
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policies. It may be (a) that the former system creates an investment cli- 
mate of less uncertainty leading to higher adjustment coefficients and (b) 
that product price expectations as measured by present or lagged product 
prices have less influence on the investment decision in the United King- 
dom than in the United States. i . 

Finally, farm size is greater and has risen faster during the postwar pe- 
riod in the United States’® and farm fragmentation is probably less. This 
is likely to lead to greater efficiency in the use of tractor stock in the 
United States than in the United Kingdom and to a depressing influence 
on investment. This hypothesis is consistent with the observed negative 
and significant coefficient in the U.S. studies on the variable cropland 
acres per fram. 


Conclusions 


Over the past four to five decades, the expanding use of tractors on 
farms has been a significant technological change in the production struc- 
ture of U.K. and U.S. agriculture. In both countries it appears that stock, 
measured by numbers, has now reached a ceiling level, but that, mea- 
sured by quality, it is still rising. Similarities and differences in the forces 
affecting this type of technological progress in the two countries can be re- 
lated, to some extent, to the structures of, and institutional backgrounds to, 
the U.S. and UK agricultural sectors. The institutional backgrounds also 
imply the influence of certain possibly unquantifiable causes, such as the 
desire cf family labor for increasing leisure. 

In the long run, demand in the United Kingdom is likely to become 
more like that in the United States in some ways as labor costs become 
less important in the production expense budget and farm size increases. 
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Importance of the Farm Sector to the Economy: 
f A Multiplier Approach* 


ÅBBAS MIRAKHOR AND FRANE ORAZEM 


A mathematical model is presented, which uses a multiplier approach to 
determine the relation of farm income to total income in a community, ` 
state, or region. Application of the model to Kansas data for the years 1950 
to 1966 showed (a) that, on the average, $1.00 of farm income generated 
$3.38 of total income, whereas $1.00 of nonfarm income generated only 
$1.46 of total income, (b) that the farm sector expended 88.4 percent of its 
- income in the nonfarm sector, whereas the nonfarm sector expended only 
10 percent of its income in the farm sector, and (c) that there was an 
increasing interdependence between the farm and nonfarm sectors from 
1950 to 1966. E ; ; 


N A rapidly growing industrial economy such as that of the United 

States, the importance of the farm sector and its contribution to the 
total eccnomy has been receiving less and less emphasis and often has-been 
overlooked. The farm share of the gross national product is declining; the 
economi2 importance of farm income, however, is increased by the way in 
which agriculture is becoming ever more interdependent with other in- 
dustries. The growing complexity of highly mechanized farming has created . 
greater and stronger linkages between the farm sector and the rest of the 
economy. On-farm adjustments and developments have brought about com- 
mercialization of the farm sector as farm production has become more de- 
pendent on purchased off-farm inputs [8, p. 7], which have an important 
influence on local, state, and regional economies. 

Comparative advantages of large-scale farm production’ increasingly 
localize "be farming industry, so that the rest of the country becomes de- 
pendent on a few regions to supply its farm product needs. In such areas, 
a major portion of the demand for farm products is exogenously deter- 
mined and export sales are a major component of farm income. Farm sec- 
tors in agriculturally oriented economies, like the state of Kansas, use . 
locally, for capital, production, and consumption expenditures, a high per- 
centage of income so earned. This local use creates a multiplier effect within 
the economy which increases the importance of ferm income in determining 
total income in these economies. The linkage process can be idealized as 
shown in Figure 1. The purpose of this article is to quantify the role and in- 


* Contr-bution 424, Department of Agricultural Economics, Kansas State University. 
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AJAE reviewers for comments and suggestions on this manuscript; any errors and omissions, 
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Exogenously 
Determined 


Figure 1. Suggested linkage process in determination of total income 
of an agriculturally oriented economy 


fluence of farm income in determining nonfarm income and consequently 
the total income of such economies. - 


The Multiplier Concept 


The multiplier concept has been tracec to the late nineteenth century 
[1, 2, 10, 13]. It was popularized by R. F. Kahn in the 1930’s in connection 
with the development of an employment multiplier [3, 4]. J. M. Keynes 
extended the concept by developing the investment multiplier [5]. Since 
then, the multiplier concept has been extended to many economic analyses; 
and various types of multipliers, such as foreign-trade, money, geographic, 
and population-growth multipliers, have teen developed [2, pp. 153-200]. 
The reason that the concept lends itself well to economic research is in- 
dicated by O. Lange, who defined the multiplier as “the marginal effect of a 
change of one economic variable upon another economic variable, of which 
the first is a component” [6, p. 227]. The definition suggests that if it is 
possible to divide an economic variable into its different components, it is 
permissible to determine the changes that take place in the original variable 
as a result of a change in one of its components. Moreover, by the same 
token, we can determine marginal relationships among various components 
if we can establish interdependency among the components [2, p. 154]. 

It therefore appeared that dividing the total income of a community, 
state, region, or country into two compcnents of farm income and non- 
farm income would permit us to determ ge the amount of total income 
created by a dollar of either farm or nonfarm income. Also, in regions where 
the farm sector contributes a major share of its income to the nonfarm 
sector through capital and consumption expenditures, we can determine the 
importance of farm income to nonfarm income by determining the farm 
income-nonfarm income multiplier for that region. 


. The Model 


Multipliers in general can be divided into “static” and “dynamic.” The 
first applies o a “static” economic system and “occurs in comparative 
equilibrium systems in which time has no place” [2, p. 153]. The second is 
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concerned with the analysis of changes occurring in the economic variables 
within the system over the course of time. The dynamic multipliers them- 
selves can be divided into two categories: (1) the comparatively static 
multipliers, which permit comparison of changes occurring in two time 
periods—for example, D and żs and (2) “process” or “period” multipliers, 
which permit analysis of changes occurring in a series of time periods—for 
example, fo to ta, © s tas baut Le, These multipliers themselves are 
time-variant. They may refer to either a limited or an unlimited length of 
time. Dynamic multipliers covering a limited time span are called “trun- 
cated’! multipliers. In this article, the multipliers are the truncated type. 

The model developed below, along with the multiplier concept, uses 
some concepts of input-output and regression analyses. 


Derivation of total income multipliers 


To derive the farm income-total income and nonfarm income-total in- 
come multipliers, we assume 


(1) Y, = YF, + FOR Ai, 
which states that the total income of a region (Y) at time period ¢ is equal 


to the farm income (YF) plus the nonfarm income (YN) during the same 
time period. Dividing both sides of ON by Ya we have 











YF, YNF, 
E eer 

designating , 
(2) r = ay 

Y. 
and 

YNF, 
SE 


We now have l 
(4) l a+ 6 = 1, 
which permits construction of two systems of simultaneous equations: 
System A | ) ) 
Y,= YF,+ YNF, 
E = Y; 


1 This term was first used by Samuelson [9, pp. 221-227]. 
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System B. 
{ bei = FF: + YNF, 
YNF: = BY: 


System A’s solution gives 








(5) Y, = ( S `) YNF: 
SG 
and System B’s solution gives 
6) Y, = ( 1. vp, 
1 — gu 


(For the derivation of simple multipliers, see Lange [6], Little [7] and Tie- 
bout [12].) Thus, the farm income-total income multiplier [1/(1—6,)] and 
nonfarm income-total income multiplier [1/(1—a,)] are obtained. With 
_ given data, we can observe the past behavior of both and, thus, the past 

contributions and importance of farm ard nonfarm income to total income 
for any given time. And if it is desired tc determine the average multipliers 
over a given time span, they can be found as follows: 


n 1 
He) 











@ p= 
and 

z 1 
(8) e A =) s 


where à and u are the average farm income—total income and nonfarm in- 
come-total income multipliers, respect-vely. 


Determination of farm-nonfarm and nonfarm-farm income multipliers 
Along with equation (1), we assume the following relationship: 
(9) YF, = FOR. Hie + FLEP ANEN, 


which is an expenditure equation dividirg the farm income into the portions 
that will be spent in farm and nonfarm 3ectors; for example, FOR. NI is the 
intersectoral flow between farm and nonfarm income. And similarly, 


(10) YNF, =:Y(NF.NF); + FNPF. P) 
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From these relationships, we can set up the income flow indicated in Table 1. 
The multipliers then can be determined as follows: 


(11) a(F.F), = YO 
YF; 

(12) atb NI, = Zu NEI, 
FF, 


Table 1. Interdependency among farm, nonfarm, and total incomes 































SSC 
Farm Nonfarm Total 
From 
` YF, LP. Ei, PLS MEA, YF, 
YNF; Y(NF.F); Y(WF.NF); YNF: 
Y, 
Y(NF.NF), 
13 NF. NI, = ——————_ 
Ge SS YNF, 
Y(NF.F): 
14 NF. Seed 
(14) a( F): YNF, 


which can be summarized as in Table 2. The necessary conditions for these 
relationships to hold are the following: 


(15) a(F.F),+ op NF), = 1 
and 
(16) a(NF.NF), + a(NF.F), = 1. 


Table 2. Coefficients of interdependence between farm and nonfarm 
sectors 

















To 
Nonfarm Total 
From i 
Farm ali. NF) 1 
Nonfarm a(NF.F), a(NF.NF); 1 
To find the multipliers over some finite time period, £= 1, - - -, n, tables such 


as the ones given here have to be set up over that time span and then an 
average taken as follows: 
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P 
2 (aze 


(17) gu 
n 


(Subscripts į and 7 change according to the computation of the desired 
multiplier.) 
Developing a predictive equation 


The last step in developing the model is ar equation to predict next year’s 
income, based on past observations of ferm income and/or nonfarm in- 
come and the relevant multipliers. The form of equation (1) permits two 
possible approaches in developing the des-red equation. The first regresses 
this year’s farm income and its multiplier cn last year’s farm income and its 
multiplier, 


(18) FE, = A+ BEA 


and 


(19) | e S x) CH pk Sch 


and then substitutes the results in equaticn (6): 











(20) Y, = [4 +B’ (. S | [A + BYF,.]. 
T Pim 

Or we can do the same with nonfarm income and its multiplier, 

(21) YNF, = a + 07 NFin 

and 








E eech 


and substitute in equation (5): 





(23) Y: = [e + vi ) |b + Ee 


"G-A 
The choice between equations (20) and (23) depends on which set of re- 
gressions—(18), (19) or (21), (22)—gives the better fit for obtaining the 
total income estimate. With either canon, a point and confidence in- 
terval estimate can be derived. 
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Application of the model to the Kansas economy 


The model in its entirety was applied to the economy of Kansas over the 
period 1950-1966. The total (personal) income multipliers—that is, A 
(average farm income multiplier) and u (average nonfarm income multi- 
plier) of equations (7) and (8)—were abcut 3.33 and 1.46, respectively 
[8, p. 8]. The multipliers for the individual years varied between a high of 
4.6 in 1957 and a low of 2.1 in 1962 for farm income-total income over the 
period, and between a high of 1.7 in 1950 and a low of 1.3 in 1957 for non- 
farm income—total income. On the basis of 17 observations, we determined. 
that $1.00 of farm income generated on the average $3.33 of total (per- 
sonal) income each year. Income-flow tables similar to Table 1 were set up 
for 1950-1966, and subsequent multipliers were computed. On the average, 
90 percent of nonfarm income was absorbed by the nonfarm sector and 
only 10 percent was contributed to the farm sector. Farm income, on the 
other hand, contributed 88.4 percent of its income to the nonfarm sector. 
In estimating the predictive equation, we found that equations (21) and 
(22) gave the best fit. Their corollaries are 








(21a) TO. E, = 91.30 + (1.04) PNP 
(0.07) 
and 
(22a) ( S ) = 0.43 + na) ) 
age (0.13) \1 — ana 


Coefficients of correlation were computed to be 0.97 for equation (21a) and 
0.83 for equation (22a). The Theil-Nagar test of independence [11] was 
used to determine the presence of serial correlation in the residuals from re- 
gression equations (21a) and (22a). The Von Neumann ratios were 1.31 for 
(21a) and 2.02 for (22a) for the 15 observations 1951-1965. This did not 
provide a basis for rejection of a null hypothesis that the true serial corre- 
lation is zero in both equations at the 1-percent level of significance. 
From the two preceding equations, the following predictive equation 
was obtained: 





s 1 
(23a) Y, = 39.59 + 0.50 YNF: + 62.61 ( ) 
" 1 





+0.71( Jos 


— Qt 


This equation was used to estimate the total personal income for the period 
1950-1966. The estimated total personal income varied from the actual 
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personal income, on the average, by 5.1 percent; the variation ranged from 
a low of 0.6 percent in 1966 to a high of 10.6 percent in 1953. 

Thus, the application of the model to the Kansas economy showed that, 
in Kansas, (a) a dollar of farm income generetes more than twice as much 
total income as a dollar of nonfarm income, (E) a large part of farm income 
is expended in the nonfarm sector but only a mall part of nonfarm income 
is expended in the farm sector, and (c) there has been an increasing inter- 
dependence between the farm and the noniarn sectors. 
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“Measurement of Leakage by the Use 
of an Input-Output Model 


Cuaries H. Lg AnD GERALD A. DOEKSEN 


Leakage due to the importation of goods and services is an important, con- 
sideration in an impact analysis, since leakage reduces the multiplier effect 
Through use of the input-output technique, leakage coefficients can be esti- 
mated in order to determine the dampening effect of imports on sector multi- 
pliers. The only additional data requirement is information on the distribution 
of imports among the sectors of an economy. Leakage coefficients measure 
the indirect as well as the direct effects of the importation of goods and ser- 
vices, Leakage coefficients for changes in total output, income, and employ- 
ment can be estimated from the standard input-output model. Leakage 
coefficients are useful in research on area development, where measures of the 
total economy are needed. Estimates can be made of the “loss” of economic 
activity in a region due to imports and the “gain” which results from re- 
ducing imports. It is possible to estimate the reduction in leakage resulting 
from the elimination of part or all of the imports of one or more sectors of 
an economy. 


PROBLEM often encountered in area development research is eco- 

nomic leakage. Leakage has been defined [5, p. 141] as that por- 
tion of a given stream of spending which is not respent within the period 
considered. Hansen [4, pp. 89-90] referred to the following sources of 
leakage: “(1) a part of the increment of income is used to pay off debts; 
(2) a part is saved in the form of idle bank deposits; (3) a part is in- 
vested in securities purchased from others, who in turn fail to spend the 
proceeds; (4) a part is spent on imports, which does not help home 
employment; and (5) a part of the purchase is supplied by excess stock of 
consumers goods which may not be replaced.” 

Leakage is particularly relevant when one is using economic multipliers 
to measure the impact of an induced change in an economy. A recent 
study by Wadsworth and Conrad [11] measured the leakage associated 
with employment and income multipliers in a rural area. They stated that 
leakage included “(1) income spent outside the study area by both resi- 
dents and non-residents employees, (2) income used to reduce existing 
debts without incurring new ones, (3) increased savings, and (4) substi- 
tution of local employment for jobs outside the area” [11, p. 1198]. 


The Effect of Leakage on Regional Multipliers 


Generally, as economic activity within a region decreases, the region 
depends more on imports. As leakage due to imports increases, the multi- 
plier effect is reduced. Recent research supports this idea. Palmer et al. 
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[9, p. 31] estimated multipliers for 14 different communities. The size of 
the communities ranged from 6.5 thousand in Auburn, Washington, to 12 
million in New York City. The multiplier for the New York metropolitan 
area was over two and one-half times lerger than for the Auburn commu- 
nity. The size of the multiplier tended to vary directly with the amount of 
economic activity, since there was a clcse correlation between the size of 
community and the amount of economic activity. The economies of the 
large communities more nearly conformed to a closed economy, because 
of fewer imports and porte As a resalt, the multipliers for these com- 
munities were larger. 

Another analysis by Rao anid Allee [10, pp. 48-49] indicated the rela- 
tionship between the size of a multiplier and the amount of economic ac- 
tivity within a region. Their conclusiors were derived from a five-sector 
input-output analysis for the state of California and a county within the 
state. Results showed that in all five sectors the multipliers for the state 
were larger than for the county. 

The necessity for considering the leakage effect as economic activity 
decreases in a region is evident from these studies. Measurements of leak- 
age for each sector of the economy would be useful in determining the 
impact of various economic changes in a region. The intent here is to il- 
lustrate how leakage due to imports can be computed from the sector 
multipliers obtained from mairix multipliers [5, pp. 180-183] Matrix 
multipliers have been developed from the input-output analysis now 
used by many regional economists [7_. Output [1, pp. 70-73], income 
[6] and employment [8] multipliers hava been developed. 

The multiplier effect, measured by a regional input-output model, is 
defined as the total change in an economy due to some stimulus in a par- 
ticular sector, such as change in the final demand for the products of a 
sector. The total effect is the sum of tke direct effect of the change and 
any secondary or indirect effects resulting from circulation of new capital 
in the economy. Leakage as defined here is the dampening of the multi- 
plier effect resulting from the import of goods and services and the export 
of funds to pay for these. The amount cf leakage depends directly on the 
imports of each sector. 


The Computation of the Leakage Coefficient: Ilustrated 
with the Oklahcma Model 


An input-output model using secondary data for 1959 was devised for 
Oklahoma [2]. The model consisted of nine endogenous and six exoge- 
nous sectors. The amounts of imports and outputs are residuals and thus 
are net imports and exports. The transaction table is shown in Table 1. 

Estimation of the amount of leakage through input-output analysis in- 
volves two separate How tables for the economy. The original flow table 
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includes an import row and an export column. The original flow table is 
modified by taking the entries in the import row for the endogenous sec- 
tors and separating them into the amounts imported from each sector. 
The figures are then added to the appropriate entries in the endogenous 
portion of the table (Table 2).1 In order to modify the flow table, one 
needs a priori information on the distribution of imports among sectors. 

As an example of how the original flow table is modified, consider the 
imports of the livestock and livestock products sector. For the Oklahoma 
model, the import entry of $6,336,000 of gocds and services into this sec- 
tor was divided as follows: $3,570,000 of agricultural processing products, 
$2,679,000 of manufacturing products, $57,000 of services, and $30,000 of 
goods ard services from the wholesale and retail sector outside the state.” 
These imported amounts are next added to the corresponding figures in 
the column for livestock and livestock products, eliminating the import 
entry. The same procedure is used for each sector to complete the modi- 
fied table. The original flow table represents the system of flows for the 
economy with its present import situation, whereas the modified table 
represents the system of flows for the economy with no imports of goods 
and services into the region. 

The technical and interdependent coefficients are computed for both 
the original table and the modified table. The interdependent and modi- 
fied interdependent coefficients are shown in Tables 3 and 4. From these 
coefficients, the input-output multipliers are computed. The multipliers 
from the interdependent coefficients indicate the impact of a change with 
the present import situation, whereas the multipliers derived from the 
modified interdependent coefficients indicate the impact with no imports. 

The leakage effects are obtained by taking the difference between the 
two sets of multipliers. The multipliers from the interdependent coeffi- 
cients are subtracted from those from the modited interdependent coeffi- 
cients. The multiplier computed under the assumption of no imports is al- 
ways the largest, so the leakage coefficients are positive. If the region is 
self-sufficient, the flow tables, interdependent coefficients, and multipliers 
are identical. 


Empirical Results of the Oklahoma Analysis 
Output multiplier 
The output multiplier measures the change in total output resulting 
from a one-dollar change in final demand for the products of a particular 
sector. The output multipliers computed from the original and modified in- 
terdependent coefficients of the Oklahoma model are shown in Table 5. 





1 See our 1967 paper 13] for an illustration of how a flow table is modified. 
* The >rocedure for allotting all imports among sectors for the Oklahoma model can 
be found in Doeksen [2, pp. 112-114]. 
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Table 1. Interindustry flows of goods and services, Oklahoma economy, 19. 








Transpor- 

















Real 
Livestock z tation, 
Dë Agricul- | Manufac- muni- | estate, 
Activity li sand, ck Craps e turala turing REN finance, Servic 
products p: ei and pablic insurance 
beienee EE RE ee thousands of dollarg 
Livestock and live- $ 
stock products 83,539 — 117,923 520 ed 3,372 di 
Crops 101,108 18,011 64,790 10,319 340 5,269 Se 
Agricultural 
processing 31,427 pe 68,076 2,213 913 193 19,03 
Manufacturing 6,287 38,982 34,377 377,952 | 42,875 31,470 150,71 
Transportation, com- 
munication, and 
public utilities 14,261 11,476 19,840 110,309 69,265 8,252 66,87 
Real estate, finance, 
and insurance 3,705 9,856 3,473 29,340 9,694 31,260 11,22 
Services 2,620 8,691 17,995 64,037 26,297 14,102 74,41 
Wholesale and retail 14,747 20,897 17,409 180,438 17,613 12,643 28 , 6& 
Mining 101 1,382 374 474,545 18,066 632 4: 
Construction 
Maintenance 1,650 2,659 1,205 2,805 25,614 7,824 95 
New 3,739 6,024 2,011 27,015 | 34,955 21,284 2,60 
Government 
Federal 837 2,161 10,308 57,510 91,757 31,392 8,0: 
State and local 12,372 16,286 7,426 £0,698 | 35,925 4,965 ERT 
Households 
Wages and salaries 11,047 26,953 66,000 330,000 | 242,000 102,000 230,01 
Proprietor income 94,031 147,968 10,000 35,000 29,000 48,000 157,06 
Rent income 3,458 S 1,602 17,884 14,439 13,946 36 ,9¢ 
Imports 6,336 18,090 24 ,283 177,955 21,247 14,668 74,4 
Total 391,265 | 350,078 467 ,092 1,918,540 | 680,000 351,272 865.81 





2 Dash indicates zero or negligible quantity. 


The agricultural processing, manufacturing, and livestock and livestock 
products sectors have the largest output multipliers; the manufacturing, 
services, and agricultural processing sectors have the largest leakage coef- 
ficients. The greatest leakage occurs in the manufacturing sector, where 
the percentage of imports of manufactured products is large relative to 
the imports of the other sectors. The agrbultural processing sector im- 
ports a considerable amount of manufactured products, as does the ser- 
vice sector. The livestock and livestock products sector has a relatively 
large multiplier but a small amount of leakege. It depends on imports less 
than do the industrial sectors. The multiplir and leakage coefficients for 
the remaining sectors are relatively small. 


Income multiplier 


The income multiplier for a sector measu-es the change in total income 
resulting from a one-dollar change in income in that sector. The income 
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Construction Government 

lesale 
id Households| Exports Total 
Federal Stute and 
= Se Ka kg — 109 16,979 | 168,390 391,265 
1,818 kg Ke 2,885 32,360 _ 21,763 90,549 350,078 
3,724 = keng 192 5,663 2,952 330,709 == 467 ,092 
7,908 87,138 70 ,289 183,465 177,051 43 , 884 584,145 == 1,918,540 
3,410 | 36,921 7,840 25,257 55,974 23,335 183 ,084 3,897 680,000 
),097 15,281 1,132 5,317 212 16,335 154,959 39,388 351,272 
2,420 85,346 3,205 38,149 36,499 22,663 379,454 — 865,890 
4,956 | 42,967 31,915 60,582 84,749 21,005 567 ,690 — 1,136,300 

114 | 51,234 3,027 7,628 5,293 1,909 2,315 | 293,577 850 , 630 
2,630 6,518 kg 64 3,322 33 ,634 127,999 — 216,881 
7,155 29,109 _ _ 8,139 82,395 365 ,542 — 589 ,973 
1,772 14,706 2,600 7,072 6,135 5,213 560 ,349 — 809,867 
4,402 | 42,296 2,922 7,948 91,950 — 251,536 — 542,008 
5,000 | 266,000 42,739 116,261 358,000 258,090 7,000 — 2,521,000 
8,000 21,000 17.203 46,797 — SS 15,955 — 829 ,954 
4,202 | 120,000 809 2,567 3,000 12,398 189,150 — 501,000 
4,692 | 42,114 33,202 85,788 84,655 21,389 318,590 — 967,416 
5,300 | 860,630 216,883 589,972 953,002 545,222 | 4,077,219 | 595,801 











multipliers computed from the original and modified interdependent coef- 
ficients and the leakage associated with each multiplier are presented in 
Table 6. 

The agricultural processing sector has the largest income multiplier. 
The output of this sector depends heavily on imported packaging mate- 
rials and equipment. The manufacturing sector has the second largest in- 
come multiplier and the largest amount of leakage. Most of the imports 
into the state are manufactured products used by the manufacturing sec- 
tor itself. The income multiplier for the livestock and livestock products 
sector is ranked third; however, leakage in this sector is small. As with the 
output multipliers, the leakage coefficient fcr the services sector is ranked 
third, but it is much smaller than that for the industrial sectors. Industries 
in the services sector employ mostly local labor and thus most of the in- 
come earned remains ‘in the state. The multiplier and leakage for the re- 
maining sectors are somewhat similar. The small demand for imports and 
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Table & Output multipliers and leakage coefficients, Oklahoma econ- 














omy 
Multipliers? 
Activity —- Leakage> 
. I Il 

Livestock and livestock products 2.25 2.44 0.19 
Crops -1.55 1:17 -22 
Agricultural processing 2.50 2.83 .33 
Manufacturing 2.15 2.57 .42 
Transportation, communication, and 

public utilities 1.46 1.61 WE 
Real estate, finance, and insurance 1.54 1.74 20 
Services 1.76 2.12 EI 
Wholesale and retail 1.46 1.64 18 
Mining 1.65 1.89 0.24 








® The multipliers in column I were computed from the original flow table and those 
in column II from the modified flow table. 
b Difference between multipliers in columns I and II. 


Table 6. Income multipliers and leakage of the sectors in the Okla- 





homa model 
Multipliers 
Activity $$ Gg Leakage 
I II 

Livestock and livestock products 2.81 3.02 0.21 
Crops 1.40 1.52 -12 
Agricultural processing 4.32 4.92 -60 
Manufacturing 3.35 4.01 -66 
Transportation, communication, and 

public utilities 1.44 1.56 WK 
Real estate, finance, and insurance 1.46 1.61 «15 
Services 1.58 1.80 EN 
Wholesale and retail 1.28 1.37 .09 
Mining 1.57 1.72 0.15 


the typ2 of interdependences in these sectors determine the low leakage 
effect. 


Employment multipliers 


The employment multiplier as computed from the Oklahoma 
input-cutput model is defined as the change in the total labor force of 
the state due to a one-unit change in employment of a particular sector. 
The employment multipliers computed from the original and modified in- 
terdependent coefficients and the leakage associated with each multiplier 
are presented in Table 7. Multipliers are not computed for the crops and 
the livestock and livestock products sectors mainly because of underem- 
ployed resources and unused capacity, which i are more of a _ problem in 
agriculture than in the other sectors. 
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Table 7. Employment multipliers. anc leakage of the sectors in the 








Oklahoma model 
———— $$$ 
Multipliers 
Activity Leakage 
I II 

Livestock and livestock products® 
Crops* 
Agricultural processing 2.82 3.35 0.53 
Manufacturing 2 9E 3.52 58- 
Transportation, communication, ‘aaa 

public utilities 1 4E 1.62 17 
Real estate, finance, and insurance 1 5E 1.71 .16 
Services 1 32 1.44 -11 
Wholesale and retail 1 32 1.40 -08 
Mining 2 5€ 2.94 0.37 








a Employment multipliers not computed for basic agricultural sectors. 


The manufacturing and agriculturel processing sectors have the two 
largest leakage effects.The dependente of the activity of these sectors 
upon the imported manufactured products and the interdependences with 
other sectors explain the magnitude of the leakage effect. The mining sec- 
tor has a relatively large leakage coefficiant. The sector is labor-intensive, 
and in addition its operation is heavily dependent on manufactured prod- 
ucts, many of which are imported. The remaining sectors, which are of 
the service type, have low leakage eceficients. The sectors are labor-in- 
tensive and most of the increase in employment occurs within the state. 


Leakage Coefficient Versus Direct Import Coefficient , 


The leakage coefficient is a better measure of leakage than the direct 
import coefficient. The import coefficient, which is the amount of imports 
of a sector as a percentage of total irput, are given in Table 8. The ad- 
vantage of the leakage coefficient is that the interdependence among sec- 
tors is considered. Both direct and se2oadary effects are included in the 


Table 8. Ranking of economic sectors by direct import coefficient, and 
output, income, and empleyment leakage coefficients 




















Direct oe oe Empoy y 
DN import age leakage 
Activity coeffi- R: coef. | 89K) coeff. | Rank leakage Rank 
cient zient cient cient 
Manufacturing 0.093° 1 2.42 1 0.66 1 0.58 1 
Services -086 2 .36 2 -22 3 0.11 6 
Agricultural processing -052 3 .33 2 -60 2 0.53 2 
Crops 952 4 .22 5 .12 7 = 
Mining 049 5 i 24 4 «15 5 0.37 3 
Real estate, fnance, and insurance .042 6 .20 6 18 6 0.16 5 
Wholesale and retail .039 7 18 8 .09 9 0.08 7 
Transportation, communication, 
and public utilities .031 8 18 g 172 8 0.17 4 
Livestock and livestock products 0.016 9 *.19 7 0.21 4 ES 
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estimate, whereas only direct effects are included in the import coefficient. 
For example, suppose that the output of the agricultural processing sector 
is increased by one dollar. The import coefficient indicates that an addi- 
tional five cents of products used by the agricultural processing sector will 
be imported. The leakage coefficient indicates that an additional 33 cents 
of total goods and services will be imported into the state. The difference 
is due to the increase in output in the other sectors as the output in the 
agricultural processing sector increases. Thus, the import coefficient is a 
weaker measure of leakage because it does not account for all ramifica- 
tions of a change in an economy. 

The main function of the leakage coefficient in relation to regional de- 
velopment and growth is to show the relative importance of imports for 
each sector of an economy. Sectors rank differently when the direct im- 
port coefficient and the three leakage coefficients are used (Table 8). 
The correspondence of the rankings is greater when the import coefficient 
is compared with the leakage coefficient for output than when it is com- 
pared with the other two leakage coefficients. The one sector which has 
the same rank by all four methods of ranking is the manufacturing sector; 
this result is due to the large absolute amount of manufactured imports. 
These different rankings show the disparity between the import coefficient 
and the leakage coefficient. 

There is considerable variation in ranking among the leakage coefficients. 
This variation may be an important consideration for economic growth. 
If the object of an induced change is to reduce or eliminate leakage, the 
change may be made in different sectors; the choice of sector will depend 
on whether the leakage coefficient used is that for gross output, income, 
or employment. 


Computation of Leakage Eliminating Imports 
of a Single Sector 


In inducing regional growth and development, the objective may be 
to eliminate the imports of one sector or perhaps a group of sectors rather 
than those of all sectors at once. The same estimating procedure can 
be used to determine the change in the multiplier due to the elimination 
of imports into one or several sectors. For example, the amounts of agri- 
cultural processing goods and services imported by each sector might be 
subtracted from the entries in the import row and added to the corre- 
sponding entries in the endogenous portion of the table. Imports have 
been eliminated, one sector at a time, from each of the sectors with a 
positive net import figure in the Oklahoma model. The multipliers and 
leakage coefficients are shown in Table 9. Many entries are reported as 
zero because of rounding error. The horizontal sums of these leakages are 
the same as the total leakage given in Table 5. 
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As seen from Table 9, the largest change in the multipliers occurs when 
manufacturing imports are eliminated. This is to be expected, since the 
manufacturing sector imports by far the greatest amount of goods and 
services. If the object of regional development is the largest possible im- 
pact from eliminating imports, then the imports of the manufacturing sec- 
tor will be eliminated. However, because of the integral nature of the 
total economy of the United States, it may not be practical or even possi- 
ble to make the economy of the state self-sufficient in all manufactured 
products. Some industries that import gcods into the state may be in- 
duced to build plants in Oklahoma, but certainly not all industries import- 
ing goods and services into Oklahoma will locate there. 


Table 9. Output multipliers and leakage for sectors with positive net 




















imports 
Agricultural Manv- ; Wholesale 
processing facturing Services and retail 
Activity 
Multi-| Leak- |Multi-| Leak- |Multi-| Leak- [Multi-]| Leak- 
plier | age | plier | sge | plier | age | plier | age 
Livestock and livestock products 2.29 | 0.04 | 2.40 | 0.15 | 2.25 0 2.25 D 
Crops 1.55 0 1.76 .21 | 1.55 o 1.55 0 
Agricultural processing 2.56 | 0.06 | 2.75 «25 | 2.51 | G.01 | 2.50 0 
Manufacturing 2.15 0 2.56 «41 | 2.15 0 2.15 0 
Transportation, communication, and 
public utilities 1.46 0 1.60 14 | 1.46 0 1.46 D 
Real estate, finance, and insurance 1.54 O {1.72 | .18 | 1.54 0 | 1.54 0 
Services 1.77 | 0.01 | 2.10 .34 | 1.77 | 0.01 | 1.77 | 0.01 
Wholesale and retail 1.46 0 1.63 .17 | 1.46 0 1.46 0 
Mining 1.65 0 1.88 | 0.23 | 1.66 | 0.01 | 1.65 0 





The changes in the multipliers which result from eliminating services 
imports are small, as are the changes when wholesale and retail imports 
are eliminated. Imports by these two sectors are considerably smaller than 
imports by the manufacturing sector. 

The leakages due to agricultural processing imports are also small com- 
pared to the leakages due to manufaciuring imports. Part of the leakage 
occurs in the livestock and livestock products sector, which is one of the 
major sources of inputs for the agricultural processing sector. Few live- 
stock products are imported into the state for processing, a shown by the 
small leakage coefficient. The importance of the agricultural processing 
sector to the economy of the state can be readily seen in the large multi- 
pliers and the small leakages. It would be advantageous to reduce, if not 
to eliminate, the agricultural processing imports. 

The income and employment multipliers for no agricultural processing 
imports are shown in Table 10, along with the leakages. The leakages are 
relatively small. The greatest leakage for both multipliers occurs in the 
agricultural processing sector. Emphasis cn reducing imports should be 
placed on industries in this sector. 
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Table 10. Income and employment multipliers and leakage with no 
agricultural processing imports 


. Income f Employment 
Activity c JE 
, Multiplier ; Leakage | Multiplier | Leakage 
Livestock and livestock products 
Crops ` 


Agricultural processing 2.89 0.07 
Manufacturing 2.93 0 
Transportation, communication, 

and public utilities 1.50 0.05 
Real estate, finance, and insurance 1.55 0 
Services 1.33 0 
Wholesale and retail 1.32 0 
Mining ` 2.56 0 





Implications 

The object of this study has been to show how the leakage associated 
with imports (that is, the reduction in multipliers resulting from imports) 
can be measured by an input-output analysis. The procedure was illus- 
trated by an input-output model for Oklahoma. Leakage coefficients for 
output, income, and employment were computed for each endogeneous 
sector. A comparison between the leakage coefficient and the direct import 
coefficient suggested that the former is a better measure of leakage than 
the latter. 

A comparison of leakage coefficients by sectors permits an evaluation of 
the relative importance of imports to each sector of the economy. The 
ranking of sectors according to the effect of imports is an important use of 
the leakage coefficients. The coefficients also provide a measure of the 
gain in economic activity which results from eliminating imports. The 
coefficients can be computed by eliminating all imports, imports for a sin- 
gle sector, or imports for a group of sectors. This procedure allows a com- 
parison of alternative plans to eliminate part or all of the imports of an 
economy. Though the procedure is not shown, the leakage coefficient can 
be estimated for the elimination of only part of the imports of a sector. 
This possibility might be important in, for example, estimating the impact 
of a new plant locating in a region. 

Estimates of leakage provide decision-making information to individu- 
als concerned with the problem of economic development and growth. 
They yield information about which sectors are affected most by imports 
` and which are relatively unaffected. They provide information on the eco- 
nomic effect of a sector’s becoming self-sufficient. With all this informa- 
tion, regional economists, regional planners, and others will be better able 
to evaluate the probable effects of various proposed programs on the 
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economy of a region. The leakage coeffic-ents for each sector of a regional 
economy provide a helpful economic too- for formulating and implement- 
ing policies for regional development. : 
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Economics of Cost-Share Leases 
in Less-developed Countries* 
Date W ApamMs AND NorMAN Rask 


Economists have long recognized that output-share leases result in inefficien- 
cies in variable resource use. Cost-share leases have been suggested as a way 
of overcoming this inefficiency. Only in rare cases, however, has cost sharing 
become a part of share leasing in less-developed countries. It is argued in 
this article that in less-developed countries landowners generally make more 
net income by not adopting cost-share leases. The societal loss due to output- 
share leasing, and several policy alternatives, in addition to cost-sharing, 
which might help resolve this inefficiency problem, are discussed. 


ANY less-developed nations still find share-leasing very prominent 

in major segments of their agricultural sectors. The inefficiencies 

in resource allocation which result from leases involving only output shar- 

ing were pointed out by economists as early as Adam Smith [7, pp. 

366-372]. It has been shown that tenants with share-leases have incen- 

tives to combine a firm’s resources in an efficient manner if variable costs 

to the firm are divided between tenant and landowner in the same pro- 
portion as output is shared [4, p. 600]. 

In the following pages we suggest an economic explanation of why out- 
put-share leases persist and why cost-share leases are not more common in 
less-developed countries. We also try to identify the type of loss incurred 
by society through output-share leases. Some of the major policy implica- 
tions of the analysis are covered in the final portion of the article. 


Share-Leasing Reviewed 


Except where noted, a 50-50 share arrangement will be assumed for the 
sake of simplicity in the following discussion. The analysis will also be re- 
` stricted to one variable input and one product. For purposes of exposi- 
tion, only two types of leases will be discussed: an output-share lease will 
be termed a “traditional lease” when all costs of the variable inputs are 
coyered by the tenant, and an arrangement which requires the landowner 
to participate in variable input costs in the s same proportion as he shares 
EES will be termed an “ideal lease.” 


i e We a appreciate the comments of Kurt R. Anschel and Francis E. Walker on an 
earlier draft of this article. Valuable suggestions were also made by other colleagues 
at The Ohio State University and by the editors of this journal. 

1 To the best of our knowledge, cost-share leases are very rare in less-developed 
countries. For example, in several years of farm-level research in Colombia and Brazil, 
we found only a handful of share-renters who had any kind of cost-sharing arrange- 
ment with their landlords. 





Dare W Apams is associate professor of agricultural economics, and NORMAN RASK 
is assistant professor of agricultural economics, The Ohio State University. 
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Several economic aspects of share-leasing can be demonstrated graphi- 
cally in Figure 1. The line AQ; represənts the marginal value product 
(MVP) of a firm. The firm’s marginal fa>tor cost (MFC) for a variable 
input (X,) is depicted by BC; the prices of the variable factor and prod- 
uct are assumed to be constant to the frm. An owner-operator would 
attempt to produce at the Q, level of vaziable input, where MVP equaled 
MFC for the firm. A tenant with a traditional 50-50 output-share lease 
would, however, perceive DQ, to be his marginal value product, that is, 
half of the firm’s MVP. The line DQ; is, thus, equidistant from AQ; and 
OO, and the area in the triangles ODC. and DAQ, are equal. Under a 
traditional] lease, where the landowner pays none of the costs of the vari- 
able input, the tenant would maximize Ais profits by producing at the 
Q, level of variable input: the point where the Dous MFC is equal to half 
of the firm’s MVP. 

If the tenant and landowner adopted an ideal lease (output and vari- 


D 
B 
Costs 
And 
Value 
Output 





Level of Variable Input 


alt +3, 


Figure 1. 
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able costs shared in the same proportion), the tenant would increase 
the use of the variable input.to point Q., where HM, his marginal factor 
cost (half of the firm’s MFC), and his marginal value product, (half of 
the firm's MVP) were equal. The adoption of an ideal lease would result 
in the application of variable inputs to the point where the firm’s profits 
would be maximized with respect to the use of the variable.input. The 
net return to the firm from using the variable input would be increased 
from BAEF to BAG by discarding the traditional lease. 


The Cost-sharing Puzzle 


The lack of economic alternatives for rural labor in less-developed 
countries results in large numbers of tenant farms. Share-rental, in turn, is 
a popular form of tenancy since it distributes risks and uncertainties be- 
tween tenant and landowner in a tolerable manner. The fact that most of 
these share arrangements do not include variable cost-sharing, even 
though total net returns to the firm could be increased by switching from 
a traditional to an ideal lease, presents an economic puzzle. Are the parti- 
cipants in the traditional lease economically irrational? 


Again referring to Figure 1, we'can see that the tenant would be willing, 


from an economic point of view, to adopt an ideal lease. The tenant’s 

“economic rent” with respect to the use of the variable input. would be 
equal to BDF under the traditional lease.? By adopting an ideal lease, the 
landowner would share in half the costs of the variable input, and the 
tenant would apply X; to the Q, level. With this type of lease, the tenant's 
economic rent with respect to the use of X, will be increased to HDK, an 
amount which will always be larger than the economic rent which he de- 


rived under the traditional lease. Other things being equal, the economic . 


interests of the tenant would always be furthered Py changing to an 
ideal lease. 


The economic results of the change for the landowner are less clear-cut. . 


The landowner’s participation in variable costs of X, under a traditional 
lease is nil. But, as is shown in Figure 1, if the landowner switches to the 


ideal lease, he must incur additional costs equal to the rectangle HBGK: . 


M 


his half-share of the total costs of X,: The area HBFL is equivalent jo an ` 


income transfer from the landowner to the tenant, and the area LFGK 
is the landowner’s share of the costs of producing the additional output 
Q.:EGQ.. In return for these new costs, the landowner would receive addi- 
tional output equal to the trapezoid FEGK. Unless the area of the addi- 


tional-output ‘trapezoid is larger than the cost rectangle (HBGK), it - 


would not be in the economic interests of the landowner to change from a 
traditional to an ideal lease. 





2 Economic rent ‘is used in the sense that it is an output or payment in excess of the 
minimum supply price needed to keep a factor in its present use. 
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Given the production function for a firm, the factor and product prices 
which it faces, and the tenant-landowner share arrangement, a general 
expression can be derived to determine the conditions under which a 
landowner would profit by switching to an ideal lease. Again referring 
to Figure 1, we define HB/OB as the lardowner’s share, and OH/OB as 
the tenant’s share of output and/or variable costs. We specify that if 
FEGK > HBGK, the landowner will profit by adopting an ideal lease. 
FEGK = 4(FE ; QiQ2) + 4(HB - Q102), but FE = (HB/OH - OPL and 
Q.F = OB; therefore, HB/OH - OB = FE. Thus, FEGK = 4(HB/OH - 
OB - Q:02) + 4(HB - QQ»), and HBGK = (HB - OQ.) + 4(HB : OO. 
+ 24(HB - Q.0.). Simplifying, if HB/OH -OB-Q,0. > 2(HB- OO. 
+ (HB ; Q,Q.), the landowner will profit by adopting an ideal lease. 
Setting OB = OH + HB and further s:mplifying the inequality results 
in HB/OH > 200,/0,02. But HB/OE is the ratio of the landowner’s 
share of output to the tenant’s share of output. Therefore, if this ratio is 
greater than twice the proportion of the level (OQ,) of input of X, under 
the traditional lease, to the change (Q,(2.) in use of the variable input 
under an ideal lease, the landowner will be economically justified in 
adopting an ideal lease.’ 

Under a 50-50 share arrangement, we see that the landowner would 
have economic incentives to adopt an iceal lease only if OO. > 20Q,. 
If, for example, the tenant receives thre2-quarters of the output and the 
landowner one-quarter, OO, > 60Q, must be realized. Other things 
‘being equal, the landowner who receives a small share of output will be 
more likely to benefit economically from. an ideal lease than a landowner 
who receives a large share of output. A relatively “flat” MVP curve for 
the firm, and low levels of variable input under a traditional lease, would 
be necessary to satisfy these conditions. 

Empirical evidence would, of course, be necessary to establish the nu- 
merical importance of landowners who would realize less net returns by 
adopting ideal leases. The fact that few ideal leases are used in less- 
developed countries is compatible with our assertion that most landowners 
face a set of conditions which make traditional leases more profitable for 
them than ideal leases. Except in a few cases, the economic interests of 
the landowner are probably the major factor in explaining the persistence 
of traditional share-leases. 


Social Loss Associated with 
_ Traditional Sha-e-Leases 


There are several sources of economic loss incurred by society as a re- 
sult of traditional share-leases. The first and most obvious loss can be 





3 Some readers may want to verify through $ the use of calculus the EH results 
presented in this paragraph. 
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shown in Figure 1. When the tenant is only applying Q, of X,, the MVP. 
to society of the last unit applied exceeds the MFC for society by FE, An 

increase in the use of X, to Q, would result in the firm’s operating at the 

point where MFC equalled MVP, and this would increase the net total 

value product, with respect to the use of X;,, by an amount equal to FEG. 

The area FEG represents the opportunity lost by society because a tradi- 

tional rather than an ideal lease is used in a single firm.‘ 

Still further social loss may result from the rms (or potential firms) 
which are economically blocked from using any of a variable input be- 
cause of a traditional share-lease. Again referring to Figure 1, we see that 
some tenants may find that the MFC for a variable input (represented 
by BC) is greater than half of the firm’s MVP (DQ,) at all possible levels 
of application of X,. Some forms of new technology and mechanization, 
for example, may not be used by a 50-50 share-tenant because the firm’s 
MVP is less than twice MFC at all possible levels of production.’ It may 
be, however, that the MFC of the variable input is less than the firm’s 
MVP over some range of use of X,, and that an owner—cperator or a 
tenant with an ideal lease would have economic incentive to apply some 
of the variable input. Where this set of circumstances occurs, the area 
circumscribed by the vertical axis, the MFC line (BC), and the frm’s 
MVP line (AQ;) represents the potential net value product which society 
loses because of the production block placed by traditional share-leases.° 


Exploitation of Tenant 


All traditional leasing arrangements, in a sense, contain an element of 
exploitation. That is, the tenant receives a smaller net return under the 
traditional lease than he would with an ideal lease. In addition, several 
specific elements of tenant exploitation are often associated with tradi- 
tional leasing arrangements.’ 

As was suggested earlier in discussing Figure 1, the tenant with a tradi- 
tional lease will want to apply only Q, units of X;. The landowner, how- 


4 Summing the areas similar to FEG for all of the firms with traditional leases and 
calling this the total social loss would tend to overstate the real loss. In aggregating 
units, the assumptions regarding constant prices for the products and factors of produc- 
tion would likely be nullified. 

5 This same point is also made by Castle [3]. 

8 The magnitude of the possibilities of increasing input utilization and thus agricul- 
tural output by eliminating traditional share-leases has been treated by some studies 
[1, 6, 8]. In most cases, the increases in the application of variable inputs associated 
with changes in traditional leasing arrangements are substantial. 

7D. Gale Johnson [5, p. 116] has pointed out that if share-tenants have free access 
to land they will exploit the landowner by renting additional land until its marginal 
value product is zero. In most less-developed countries, landowners protect themselves 
from this type of exploitation by sharply restricting the amount of land which a share- 
tenant is allowed to operate. i 
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ever, would like to see Q, units applied. The distance between Q, and Qs 
demarcates an area of possible conflict. Under certain circumstances the 
landowner may be able to force the tenant to apply more than Q, units 
of the variable input. If we assume, for example, that the labor of the 
tenant and his family is represented by X,, the landowner under semi- . 
féeudalistic tenure systems may be able to force the tenant to expend more 
than Q, units of labor. He would do this by requiring the tenant to provide 
an extra fixed amount of labor to the landowner as a requisite for receiving 
the parcel of Jand. The tenant or a member of his family might be re- 
quired to provide several days of work per month to be used at the land- 
owner's discretion. Referring again to Figure 1, we see that the tenant 
may be willing to give the landowner labor beyond Q, as long as the 
additional disutility of the work past Q, is less than the tenant’s utility of 
the economic rent (BDF) which he receives from labor on his tenant 
farm. This is one method which a landowner has of “taxing away” the 
tenant’s economic rent from labor. 

Another type of exploitation may occur when tenant families are pro- 
ducing an output which is only slightly above that needed to meet some 
minimum-income target. For illustrative purposes, we define ODFQ, to 
be this amount of output. We further assume that the number of people 
in a general area who want to become tenants is increasing, that there are 
few opportunities outside of traditional share-rental arrangements for this 
growing population to make a living, and that tenants accept a smaller 
share of output in order to obtain the opportunity of earning a living 
through tenant farming. The tenants would thus bid down their share of 
output and lower point D in Figure 1 toward O. In order to maintain the 
minimum-income target ODFQ,, the tenant would be forced to lower the 
reservation price of his family’s labor (BC) until it intersected his new 
marginal value product line at a point where target income was met. This 
would result in more labor than Q, being applied to the production pro- 
cess by the tenant, and in a sense the tenant would be exploited over the 
original arrangement; he would receive the same amount of output but 
would expend more labor. The landowner would receive additional out- 
put equal to the total increase in the production of the firm. 

The landowner could achieve the same results by dividing his owner- 
ship unit into smaller parcels so that more tenants could be included. 
Each tenant would have less land to combine with his labor. For each of 
the tenants this would have the effect of shifting AQ, and thus DQ, to the 
left in Figure 1. To maintain a minimum-income target, tenants might be 
forced to apply more labor to their smaller units. Again, the tenant may 
be able to achieve the same level of income, but he has been forced to 
apply more labor. Other things being equal, the landowner would receive 
more total output from the larger number of smaller units. 
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Policy Implications 


Since landowners generally cannot profit from adopting cost-share 
leases, some type of societal pressure will be required to induce them to 
participate in variable costs. Cost-share arrangements for certain types of 
variable inputs, for example, could be made legally mandatory.® Passing a 
law, however, is generally easier than enforcing it. Additional pressure 
would likely be necessary to force landowners to consider cost-share 
leases seriously. Such things as legal assistance to tenants who were at- 
tempting to force landowners to comply with the law might be one form 
of additional pressure. Since landowners might opt to terminate all leas- 
ing arrangements, if allowed this alternative, caution would have to be 
used in applying such coercion.® 

Indirect pressure can also be applied by long-run programs which im- 
prove share-tenants’ economic alternatives. With a scarcity of tenants, 
landowners may be forced either to reduce their portion of output or to 
share in some variable costs. In the United States, at least, substantial 
rural out-migration and the rapid growth in o#-farm employment oppor- 
tunities are important elements in explaining the increase in the number 
of cost-share leases. The additional economic inducement for tenants 
which cost-sharing provides has been necessary to attract labor into leas- 
ing arrangements in the United States. 

To this point we have emphasized cost-share leasing as a method of en- 
couraging tenants to utilize variable inputs in socially efficient amounts. 
At least three other plausible policy alternatives might also be considered: 
(1) svritching share-rentals to fixed rentals, (2) changing tenants to 
owner-operators, and (3) forcing tenants to act against their own eco- 
nomic interests through pressures exercised by short rental periods.’ 

Fixed rentals could provide tenants with incentives to allocate variable 
resources efficiently within their firms. There is some indication that fixed 
rents become more common as tenants attain some measure of affluence. 
Most share-tenants in less-developed countries, however, are too impover- 
ished to tolerate the economic risks and uncertainties associated with agri- 
cultural production under fixed rentals; tenants would likely object to 
fixed rents more strenuously than landowners. For tenants with fixed rent- 
als anc. small economic bases, the marginal disutility of a decrease in in- 
come may far exceed the marginal utility of a similar increase in income. 


8 Additional legislation to force a reduction in the share of output received by the 
landowrer would also reduce the inefficiency in variable factor use. Viewed in this 
way, rent reduction as a first step in land reform programs in countries like Japan and 
Taiwan had a firm economic as well as a welfare justification. 

® As >0inted out by Barraclough and Domike [2, p. 413], thousands of small tenants 
have been evicted by landowners in Latin-American countries as & direct result of 
various tenancy laws, 

10 This last method has been suggested by Johnson [5, p. 118]. 
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Making owner-operators out of tenants through land reform programs 
is another technique for eliminating share-tenure inefficiencies. Other 
things being equal, share-renters would have incentives to apply more 
variable inputs to their units as owners. Most share-renters have devel- 
oped managerial skills. This fact, plus the additional output which can be 
expected through eliminating traditional leases, suggests that land reform 
in areas with concentrations of traditional share-renters should be as- 
signed a high priority. Unfortunately, landowning interests can be very 
effective in blocking these types of programs. 

Short-term leases undoubtedly exert pressure on share-tenants to apply 
variable inputs beyond the point which their marginal economic consider- 
ations would dictate. A tenant may be forced to do this in order to avoid 
the costs associated with changing locations. Despite this positive influ- 
ence exerted by short-term leases, the disincentives to land improve- 
ment and other long-term investments probably outweigh this consider- 
ation. 

In most countries, a good deal more information is needed on share- 
rental arrangements in order to select among alternative policies. More 
data are needed on the numerical importance of traditional share-leases in 
less-developed countries. Research is also needed on the numbers of land- 
owners who could not profit by adopiing cost-share leases. Additional in- 
vestigation on the size of the production increase which might be ex- 
pected by eliminating the disincentives to use of variable resources would 
also be useful. These types of research would help in assessing the influ- 
ence of share-tenure inefficiencies on variable resource use and also help 
identify techniques, in addition to cost-sharing, which might help solve 
this problem. 
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An Empirical Study of the Agricultural Labor 
Market in a Developing Country, Brazil* 


RussELL Youmans AND G. Epwarp SCHUH 


Underemployed agricultural labor implies a poorly functioning labor market. 
The allocative efficiency of the labor market in the Brazilian state of Minas 
Gerais is evaluated by estimating agricultural production functions for five 
regions within the state, estimating the MVP of labor, and comparing this 
with the MVP of labor in other regions and other sectors of the economy, 
and with wage rates in both the farm and the nonfarm sectors. The results 
indicate that labor adjustments are taking place, but not at a fast enough 
rate to establish equilibrium. Considerable opportunity was found for reallo- 
cating labor within the agricultural sector. Surprisingly, in some of the 
regions the MVP of agricultural labor was greater than the wage rates in the 
nonfarm sector. Little or no correlation was found between the degree of 
industrial-urban development and the performance of the labor market. 


WO factors give cause for concern about the market for agricultural 

labor in a developing country. First, the hypothesis that underdevel- 
oped countries have significant amounts of underemployed labor in their 
agricultural sectors is prevalent in the literature on economic de- 
velopment.’ Much of this literature regards underemployed labor as a 
potential source of economic growth if it can be effectively mobilized by 
the economy.” Second, because a developing country experiences change, 
there may be considerable distortion in the efficiency of resource use. 
Self-sustaining growth requires that available resources be employed 
where they make their largest contribution to production at the margin 
and that resource owners receive the value of the marginal contribution 
of their resources in the production process. 

The Brazilian economy has experienced relatively rapid growth for at 
least a decade and a half. Gross, National Product expanded at a rate of 8 
percent per year during the 1950's, and the rural population as a percent- 
age of the total population declined from 64 percent in 1950 to 55 percent 
in 1960. With changes such as these, labor, as well as other resources, may 
be seriously misallocated. 

This article reports the findings of a study designed to estimate the ex- 
tent to which the market for agricultural labor in Brazil is performing its 
allocative function. The basic premise of the study is that labor is not 


5 Journal Paper 3056, Purdue Agricultural Experiment Station. We received helpful 
comments on an earlier draft from Vernon W. Ruttan, William S. Nicholls, Kelly 
White, Dale Adams, and an anonymous reviewer. In addition, we wish to thank Erly 
Brandao, who provided helpful guidance on Brazilian agriculture as the study was 
developed. The article is based on a more comprehensive study [22]. 





Russet Youmans is assistant professor of agricultural economics at Oregon State 
University. G. Epwanp Song is professor of agricultural economics at Purdue Uni- 
versity and program advisor in agriculture for the Ford Foundation—Brazil. 
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being efficiently utilized in the Brazilian economy but that misallocation 
may involve much more than the commoa notion that labor has zero mar- 
ginal productivity in agriculture. The amalysis involves an estimation of 
the marginal value product of agriculture] labor in five selected regions of 
Minas Gerais, a state important to Brazilian development, and a compari- 
son of these MVP’s with wage rates and marginal value products in alter- 
native employments. 


The Statistical Model and Data 


The basic manifestation of a resource allocation problem is a resource’s 
having a lower marginal value product :n its present use than it would 
have in an alternative use. If labor markets are perfect in the sense that 
the labor receives its marginal value product, a comparison of the MVP’s 
among alternative uses (which could be a farm, a region, or an industry) 
will provide evidence on the efficiency of resource use. Comparison of the 
MVP with the wage rate paid will further aid in evaluating the perfor- 
mance of the market. 

The basic statistical problem of the study was to estimate for five se- 
lected regions the parameters of the prod.ction functions which could be 
used to estimate the marginal productivity of agricultural labor. The same 
model was used for each of the regions. 

The underlying production function was assumed to be of the 
Cobb-Douglas‘ type, and was estimated by ordinary least squares. The 
production function was specified as follows: 


log Y = log a + A, log Xı + £2 log X2 + fs log Xs + 3, log X4 + Bs log 
X; + logu 
where 
Y is gross income, measured in cruzeiros, 
X, is labor, measured in man-month equivalents of labor used, 
X, is cultivated land, measured in hectares, 
X; is pasture land, measured in hectares, 








1 Underemployed labor is an economic concert which has been given many names 
and definitions. For a review and evaluation of these, plus related empirical studies, see 
Kao et al. [7], Kenadjian [8], Liue [11], Paglin [18], and Schuh [15]. Rationalizations 
for the existence of underemployed labor may be Zound in Leibenstein [9], Lewis [10], 
and Nurkse [12]. 

2 Models which provide insights into the means of making more effective use of 
underemployment labor may be found in Fei and Ranis [3], Lewis [10], and Nurkse 

12 


3 There are several recent empirical studies of the problem of underemployed labor 
[1, 5, 13, 14, 16, 19]. 

4 Quadratic, square root, linear, and Cobb-Dcuglas forms were all estimated with 
the sample data from the municipio of Uba. The si znificance of the parameter estimates, 
the signs of the coefficients, the size of the coefficient of determination, and the com- 
putational ease led to selection of the Cobb-Douzlas form for our equations. 
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X; is capital services, measured as a flow in cruzeiros, 

Xs is operating costs, measured in cruzeiros, 

8; arz structural coefficients (i = 1, 2,...,5) which are the elasticities 

of production, 

æ is the constant term, and 

u is a random error term about which the usual assumptions are made. 
All input variables attempt to measure the flow of services used as con- 
trasted to the stock of resources available? 


No attempt was made in the estimation to achieve a “best” fit by re- 
computing variables and/or re-estimating the equations. The data were 
edited from the questionnaires to assure consistency in the definition of 
the variables, but no adjustments were made in the variables after the 
original estimations were made. It should be noted also that considerable 
aggregation of inputs within the firms was necessary in order to permit 
interregional comparisons. 

Date used in estimating the production functions were taken from pre- 
vious production function studies made at the Institute of Rural Econom- 
ics of the Rural University of Minas Gerais, Brazil [6, 17, 18, 20, 21]. 
Each of these studies was based on approximately 100 questionnaires 
filled out in direct interviews with farm operators. The samples were ran- 
domly drawn from property-tax lists of landowners and were stratified by 
farm size on the basis of hectares. The number of strata varied from five 
to seven, depending on the range in size, and equal numbers of observa- 
tions were taken in each stratum. For purposes of the present study the 
variables were redefined in order to provide uniformity of definition 
among the several regions. 
` The five samples used were taken over a three-year period, 1961-1963, 
with three having been taken in 1962. For some of the analyses which fol- 
low, the data had to be adjusted to a common base because of the high 
rate of inflation in Brazil. Because of the lack of suitable data, we decided 
to make this adjustment in the estimated wage rates and MVP’s rather 
than ir. the original estimation of the production function. 


Areas Studied 


The study concentrated on five areas of Minas Gerais, an important ag- 
ricultural state in Brazil. The areas selected allowed us to test a number 


5A discussion of sampling procedures, the data series used, and a more detailed 
description of the data series are available from the authors in mimeographed form. 

6 The state of Minas Gerais is Jarger in area than France and has a population larger 
than that of any country in Latin America except Brazil and Argentina. In develop- 
ment it is intermediate between the highly developed state of São Paulo and the low- 
income states of the northeast. The population tends to be distributed along the 
southern and eastern borders of the state, a distribution which is reflected in our 
selection of municipios. 
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of hypotheses about institutional and economic forces which might influ- 
ence the functioning of the labor market. 
- The regions studied (Fig. 1) are as follows; 





Caratinga 

B. Ituiutaba 

C. Leopoldina 

D. Montes Claros 
E. Uba 


Figure 1. Location of the areas selected for study, Minas Gerais, Brazil 


Uba has in many respects a “traditional” agriculture. It is also relatively 
isolated from the general economy, and a_though it has a small industrial 
sector, this does not provide substantial employment alternatives. Farms 
tend to be small, and the major commercial product of agriculture is to- 
bacco, a labor-intensive crop. ` 

Caratinga is intermediate in its development between traditional and 
modem agriculture. Many of the farmers use traditional methods, but 
some use relatively modern technology. A paved road connects the area to 
the markets in the south, which facilitates the mobility of both products 
and people, despite the fact that the distances are rather great. The farms 
are a little larger than those in Uba, and the livestock enterprises are 
growing rapidly. 

Ituiutaba is one of the most promising end most piy developing ag- 
ricultural areas in both Minas Gerais and Brazil. The agriculture is more 
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commercially oriented and much more highly mechanized than in other 
areas of the state. The factor and product markets are relatively well de- 
veloped, and the region is reasonably well integrated into the general 
economy. This region is, however, intermediate in its labor intensity, de- 
spite its high mechanization. The type of farming is general, livestock- 
grains, and the farms tend to be very large. 

Leopoldina was selected chiefly because of its proximity to the markets 
of Rio de Janeiro and São Paulo and its relatively labor-intensive dairy en- 
terprises. A paved road provides easy access to the market for fluid milk 
in Rio de Janeiro and São Paulo. Although the dairy enterprises are highly 
commercial, the agriculture tends to use a comparatively traditional tech- 
nology. 

Montes Claros was selected as a relatively new area in the drier north- 
ern pert of the state, Distance and lack of roads make the region more 
isolated than the other areas, although a railroad provides market oppor- 
tunities for the large quantities of cattle produced. The agriculture of this 
area is primarily a very extensive grazing system of beef production. 


Statistical Estimates of the Production Functions 


The statistical estimates of the production functions are, presented in 
Table 1. The R”s are reasonably high, with the exception of the function 
for Ceratinga, and the number of coefficients that are either significantly 
different from zero or greater than their standard errors is reasonably 
large. 

A summary of the statistical results follows: 

1. Labor has a positive coefficient in all five regions, and the coefficient 
is sigrificantly different from zero in three of these. Of the remaining two, 
the ccefficient is larger than the standard error in Caratinga, but consider- 
ably smaller than the standard error in Leopoldina. 

2. The coefficient for cultivated land is positive and significantly differ- 
ent from zero at the 10-percent level or better in each of the three regions 
in which it appears. 

3. The coefficient for pasture land, on the other hand, is negative in 
two regions and positive in two regions. It is significantly different from 
zero ia only one region, however, and is quite small in two others. It may 
be that the pasture-land variable, as measured, has very little relation to 
production. If, because of the high rates of inflation, farmers invest heav- 
ily in land to protect their assets, and yet farm only a part of this land, a 
large fraction of what is reported as pasture land may well be merely idle 
land. This supposition seems plausible in at least Caratinga and Ituiutaba, 
although the variable would be expected to contribute more in Leopol- 
dina, the dairy region. In the latter case, the nearness to an urban area 
may have led to speculative purchases of land. In Montes Claros, the cat- 
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tle-grazing region, the variable does have a statistically significant coeffi- 
cient. 

4. The coefficient for capital services is positive in all five regions and 
significantly different from zero at the 10-percent level or better in four. 

5. The coefficient for operating costs is positive in all regions except 
one, although it is significantly different from zero at the 5-percent level 
in only two. In each of the other three regions the standard error is larger 
than the estimated coefficient. The coefficient for operating costs is posi- 
tive and significantly different from zero in the two regions which have 
grown most rapidly in recent years. These costs reflect largely the intro- 
duction of new techniques such as ration supplements, fuels, fertilizer, 
and veterinary care. In Uba, Caratinga, and Leopoldina, which are more 
traditional in their organization, these variables do not have significant 
coefficients. 

Since the estimated coefficients for labor will serve as the basis for 
much of the analysis which follows, an additional point about them is 
worth noting. There is considerable range in the size of the coefficient 
(0.198 to 0.764) even among those which are statistically significant. This 
adds some plausibility to the estimates, for Uba, with a high coefficient 
(0.764) is a region in which the product—tobacco—is labor-intensive, 
whereas Montes Claros, with a low coefficient (0.198) is a region where 
the product—beef cattle—is labor-extensive. Ituiutaba, a general farming 
area, occupies an intermediate position, with a coefficient of 0.589, 


Performance of the Labor Market 


In this section the estimated MVP’s of labor, together with wage rate 
and other data, are used to evaluate the performance of the agricultural 
labor market. 


Labor with a zero marginal productivity 


The frequent definition of underemployed labor as labor with a zero 
marginal productivity can be examined by means of the production func- 
tions given in the preceding section. An estimated coefficient for labor 
that is not significantly different from zero implies that the marginal pro- 
ductivity of labor is equal to zero. That is, it suggests that additional in- 
crements of labor in the region would not increase agricultural output. 

Using this criterion, we can reject the null hypothesis of zero marginal 
productivity for labor in three of the five regions studied (Table 1). The 
coefficient for labor is significantly different from zero at usually accepted 
levels in the production functions for Uba, Ituiutaba, and Montes Claros. 
It is not significantly different from zero in the production functions for 
Caratinga and Leopoldina; hence, the null hypothesis of zero marginal 
productivity cannot be rejected in these two regions. 
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Therefore, on the basis of the zero mazginal productivity definition, 
only two of the five regions studied have inderemployed labor. One of 
these, Leopoldina, is reasonably close to unban industrial centers and in- 
volves an agriculture that is reasonably well integrated into a market 
economy. The other, Caratinga, is a relative.y isolated region that is in the 
process of adjustment from the labor-intensive production of coffee to a 
more labor-extensive, general type of farming,’ 

In either case, it is not possible to say ever what range the marginal 
productivity of labor would be zero. Presumably, a reduction in the use of 
labor, if other inputs were held constant, would raise the marginal pro- 
ductivity of labor as the law of variable psoportions came into play. But 
no statistical test is possible which would provide insights into the order 
of magnitudes involved in this. 


A comparison of the marginal value prodact of labor 
and the agricultural wage rate 


The existence of underemployed labor in a given region or industry im- 
plies a factor market that is not performing perfectly. By definition, a per- 
fect labor market is one in which the input receives as a wage the value 
of its marginal product and this in turn is equal to its opportunity cost. 
One part of the test for the performance of the labor market is, therefore, 
to determine whether labor is receiving the value of its marginal product. 

Statistical comparisons were made between the reported wage rate and 
the value of marginal product of labor at tre geometric means of the sam- 
ple for each of the five regions (Table 2) * It is interesting to note that 
for each of the two regions where the va‘ue of marginal product is not 
significantly different from zero (Caratinga and Leopoldina) it is also not 
significantly different from the reported wage rate in the region, although 
it is less than the wage rate. However, for each of the other three regions, 
where the value of marginal product is sigmificantly different from zero, it 
is also significantly different from the reported wage. And further, the 
value of marginal product is greater than -he wage rate. That is, labor is 
receiving less than the value of its marginal product in these three re- 

ions. 
j Barring the possibility of measurement =rror® or bias in the estimated 


7 Each of these two municipios lost population in the decade of 1950-1960. This 
fact suggests that they may be subject to long-rur secular declines or changes in their 
agricultural sector, and that, although there has en adjustment in the labor force, it 
has not been large enough to bring the Jabor fore into equilibrium. 

8 A description of the test is given in Heady and Dillon [4, pp. 578-582]. 

* At this point a few comments on the data ve in order. In the first place, the 
failure to obtain a significant coefficient for labor in the two regions may be a result 
either of sampling variability or of measurement errors in the data. It is not possible 
to determine whether either of these is happenitg. An additional possible source of 
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Table 2. Statistical comparison between wages and marginal value 
products in five municipios in the state of Minas Gerais, Brazil, 
1961-1963? 


Municipio MVP» | Reported wage’ 








Uba (1961) 8.5 

Caratinga (1962) 2.0 3 
Ituiutaba (1962) 19.0** 6. 
Leopoldina (1962) 0.8 5 
Montes Claros (1963) 72.2 0 





a Two asterisks indicate a difference that is statistically significant at the 5-percent 
level. i 

b Evaluated at the geometric means of the variables. 

° Test made on the null hypothesis that the MVP and the reported wage were equal. 


production functions, the high MVP’s in relation to reported wages may 
be explained at least two different ways. (1) Farm operators may be hir- 
ing labor in a competitive market but, through lack of knowledge about 
labor’s contribution to production, may not be using an adequate amount 
of labor.-° On this interpretation, farmers could profitably hire more labor 
(paying a higher wage if necessary), thereby increasing their own net in- 
comes and at the same time increasing employment opportunities for the 
labor force. (2) Farmers may be monopsony buyers of labor because of 
the lack of alternatives for the labor force, and hence may be exploiting 
laborers by not paying them the value of their marginal product. 

It is not possible to determine from the data at hand which of these is 
the true situation. However, in each region there is a relatively large num- 
ber of landowners, and it does not appear that they are colluding to keep 
wages down. 

Of the three regions which had MVP’s for labor that were significantly 
higher than the going wage rate, two have rapidly expanding, dynamic 
agricultural sectors. The population of Montes Claros increased 26 per- 
cent between 1950 and 1960, the decade preceding the period of study. 
Ituiutaba had a very low growth rate in population for the same decade, 
but its agriculture is developing rapidly. Uba does not have the growth or 
dynamism of either of the other two regions. 











error is in the data on wage rates. On the questionnaires, in response to direct ques- 
tions about wages, farmers reported that laborers in Minas Gerais receive payment in 
at least three forms: (1) a share of the crop, (2) cash, with meals furnished, and 
(3) cash without meals. The wages used in this study were of the third type, since 
it appears to be the most commonly used. We believe that the reported wages are a 
reasonably valid estimate of the price of labor. If there is a bias, it is upward, since 
farmers may be inclined to overestimate or overreport wages paid. 

10 This would be especially the case if the ek EC function shifted a great deal 
from year to year because of fluctuations in weather. In such cases, the ex post resource 
allocation may almost always be wrong. ; ; 
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Interregional comparisons 


Underemployed labor is defined as labor which is contributing less in 
its present employment than it could contribute in alternative employ- 
ment or receiving less than it could receive in alternative employment.” 
In this section, the analysis is made in terms of alternative employment in 
agriculture. The question posed is whether labor could be taken from its 
present employment and transferred to another region, thereby increasing 
total production and in addition increasing the income of the transferred 
labor. 

The analysis will proceed by comparing each of the five regions with 
each of the others. For such a comparison to be possible, the values of the 
marginal products and the agricultural wage rates, which are given in 
monetary terms, have to be adjusted to a common base. Of the five sam- 
ples used in the analysis, three were taken in 1962, one in 1961, and one 
in 1963. The MVP: and wage rates for Uba (1961) and Montes Claros 
(1963) were adjusted to a 1962 base by the use of a cost-of-living index 
which is assumed to be representative of the nation as a whole. It is rec- 
ognized that such an adjustment carries a heavy load of assumptions,” 
but it is made in order that the analysis can proceed on as broad a base as 
possible; in any case, there is no practical alternative. 


1 Strictly from a resource allocation standpoint, if the markets were performing 
perfectly in the sense that labor was EE the value of its marginal product, only 
the first criterion would be relevant. Since the analysis indicated that labor in agri- 
culture was not receiving the value of its marginal product, both criteria are used here. 
The second criterion is perhaps more relevant from tke standpoint of the individual 
worker, since what he would receive in alternative employment would be the current 
wage rate and not the value of his marginal product in that employment. 

12 The assumptions involved in such an adjustment are (1) that the price index 
used is representative for each of the regions, (2) that the values of the marginal 

roducts in real terms are not subject to large year-to-year variations, and (8) that 
labor market conditions were reasonably stable from year to year in the three years of 
study. The fact that inflation has become almost a way of life in Brazil makes the first 
assumption plausible. Since weather conditions were not “unusual” in any of the 
regions in the years when the data were collected, the second assumption also seems 
plausible. Lack of data prevent an evaluation of the plausibility of the third assump- 
tion; but given the fact that neither the agricultural sector nor the general economy 
were subject to serious short-run instability in this period, it can be assumed that 
labor market conditions did not change substantially from one year to the next. In 
addition it is assumed that there are no substantial differences in the cost of living 
among the five regions, so that the money value of the MVP’s and the wage rates can 
be compared directly. This is a plausible assumption so long as one agricultural region 
is being compared with another, with the possible exception of Leopoldina, which is 
in a somewhat more commercialized area. A final assumption is that labor transferred 
from one region to another would have the skills necessary to make the same marginal 
contribution in the production process as the labor already present in that region. 
Although farming differs substantially among the five regions, ranging from the pro- 
duction of tobacco to the extensive grazing of cattle, the labor used is still considered 
to be essentially unskilled. 
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Comparison of the MVP’s among regions 


The MVP's for labor in the several regions, adjusted for price-level 
changes from year to year, are presented in Table 3. It can be seen that 
they differ substantially among the several regions, with large differences 
even among the three samples that were taken in the same year. These 
differences among regions may be the result of sampling variability. 
Hence, we must ascertain whether the differences indicated are statisti- 
cally significant, using the coefficients of the production function [4, p. 
581]. The results of this test, with the coefficient for each region tested 
against that for each of the others, are summarized in Table 4, The coeffi- 
cients presented in the table are those necessary to equate the MVP’s for 


18 For example, in ners the ad productivities between Region A and 
Region B, we compute the coefficient for labor in the production function for Region 
A which would produce the same MVP for labor in Region A as exists in Region B. 
Using this value as a null hypothesis, we use the t-test to determine whether the com- 
puted coefficient is significantly different from the estimated coefficient. 


Table 3, Marginal value products of labor for the five selected regions, 
as estimated and adjusted to 1962 


Region and year Marginal value product 


estimated For year estimated Adjusted to 1962 
Sig Malek sae Ee thousands of cruzeiros.............. 
Uba, 1961 8.5 13.4 
Cazatinga, 1962 2.0 2.0 
Ituiutaba, 1962 19.0 19.0 
Leopoldina, 1962 0.8 0.8 
Montes Claros, 1963 72.2 43.4 


Table 4. Comparison of differences in the marginal value products of 
labor in different regions: elasticity coefficient necessary to 
make the marginal value product of labor in one region equal 
to that in another region* 








Region for - Esti- Region against which the test was made 
i mated 
RES the at coef- Ub Cara- Ituiu- Leopol- Montes 
ficient a tinga taba dina Claros 

Uba 0.76 = 0.12** 1.08 0.05** 2.47** 
Caratinga Kid 1.7** — 2.42** 0.11 ETag 
Ituiutaba .59 0.42 0.06** EN s 0.03** 1.35* 
Leopoldina -03 0.47** 0.07 0.66** 1,52** 


Montes Claros | 0.20 | 0.06** | 0.01** | 0.09% | 0.004%" pris 


a One asterisk indicates a statistically significant difference at the 10-percent level 
between the estimated coefficient and the computed equalizing coefficient in the body of 
the table. Two asterisks indicate significance at the 5-percent level. 
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labor among the several regions, holding the levels of the other inputs at 
their respective geometric means. 

An example will help to clarify the nature of the test. The left- hand col- 
umn of Table 4 presents the coefficients ‘or labor estimated from the data 
for the several regions.** The estimatec value of marginal product for 
labor in Uba was Cr $13,379 per man-month and that for labor in Cara- 
tinga was Cr $2,020 (Table 3).1° The est-mated coefficients for labor were 
0.76 in Uba and 0.26 in Caratinga. In testing for significant differences, 
one can proceed in two ways. One is to compute the coefficient for Uba 
which would equate the MVP’s between the two regions. Such coefficients 
are obtained by reading across the table on the line for Uba. In the 
` Uba-Caratinga comparison, the coefficient for labor would have to be re- 
duced to 0.12. Since this is significantly different from the estimated coef- 
ficient for Uba (0.76), we conclude that the MVP’s are statistically differ- 
ent between the two regions, given the mean quantity of resources used 
in Uba. 

The alternative test involves computing a similar coefficient for Cara- 
tinga which would equate the respective MVP’s. This coefficient is then 
tested against the estimated coefficient for Caratinga, and the same statis- 
tical test applied. The two tests can give different answers, since in one 
case the mean quantity of resource in ore region is considered and in the 
other the mean quantity of resource in the other region is considered. For 
this reason, both tests are summarized in Table 4. 

The table consists of two parts—an upper right-hand part and a ower 
left-hand part—with each part representing the two tests. For example, 
the test between Uba and Caratinga wich uses the estimated coefficient 
and the mean quantity of labor for Uba appears in the upper right-hand 
part of the table, and the test which uses. the estimated coefficient and the 
mean quantity of labor for Caratinga appears in the lower left-hand part. 

In summary, the tests indicate the existence of underemployed labor in 
agriculture, since the MVP of labor in sme regions is significantly differ- 
ent from that in others. This situation suggests that significant gains may 
be achieved by reorganizing labor even within the agricultural sector. 
That is, the results indicate that labor cculd be reallocated geographically 
within the agricultural sector with z consequent gain in economic 
efficiency. It should be noted that signiiicant differences exist among the 
MVP’s even when the analysis is restricted to the three samples that were 
taken in the same year. 


Comparison of the MVP’s with Altermate Wage Rates in Agriculture 


Since a previous section showed considerable imperfection in the factor 
market in the sense that labor does not receive its marginal value product, 





14 That is, the coefficients from the production functions presented earlier. 
15 Evaluated at the geometric means of the inputs and outputs. 
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it seems worthwhile to pose the underemployment question from the 
standpoint of alternative wage rates as well as from the standpoint of al- 
ternative marginal value products. Although not directly useful from a re- 
source efficiency standpoint, the analysis does provide insights into the di- 
rection which resource flows would take if labor were to receive the value 
of its marginal product in its present employment, and it compares this 
with the current wage rate in alternative employment in agriculture. 

Viewed from the standpoint of the individual firm, the analysis shows ` 
whether there is a significant difference between the MVP of labor in its 
production process and alternative wage rates. If the MVP of labor is 
higher than the wage rates in its own area, the analysis will show the 
areas from which labor could be attracted if the firm were to pay labor 
the value of its marginal product in the production process. 

The results of such a test are presented in Table 5. The test is made in 
the same way as the test in the previous section except that the MVP in 
one region is compared with the current wage rates in each of the other 
regions. 


Table 5. Coefficient required to equalize the marginal value product 
of labor in one region with the reported agricultural wage in 
alternative regions* 











Region for Esti- Region against which the test was made 
S mated 
We me f Š st coef- Ub Cara- Ituiu- Leopol- Montes 

Wasim ficient’ S tinga taba dina Claros 
Uba 0.76 — 0.18** 0.34** 0.30** 0.36** 
Caratinza 26 0.54 — 0.77** 0.68* 0.82** 
Ituiutaba , SO 0.13** 0.10** — 0.16** 0.20** 
Leopoldina .03 0.15 0.11 0.21 — 0.22* 
Montes Claros 0.20 0.02** 0.01** | 0.03** 0.02** — 





® One asterisk indicates that the computed equalizing coefficient in the table is sig- 
nificant_y different from the estimated coefficient at the 10-percent level. Two asterisks 
indicate significance at the 5-percent level. 


Imperfections in the labor market are once again indicated. The MVF’s 
of labor in the selected regions tend to be significantly different from cur- 
rent wage rates in each of the other regions. These differences are in both 
directions: in some cases the MVP’s are lower than the alternative wage 
rates and in some cases higher. This conclusion holds even when the com- 
parison is restricted to Caratinga, Ituiutaba, and Leopoldina, the three 
samples taken in the same year. 


Intersectoral comparisons 


The bulk of the literature on Ge labor has dealt with agri- 
cultural labor in relation to nonfarm employment, with the latter gener- 
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ally specified as being either in the industrial sector or in the construction 
of social overhead capital. In this secticn, an attempt is made to identify 
underemployed agricultural labor from this standpoint. 

Ideally, one would like to have an estimate of the value of marginal 
product of labor in the various nonfarm employments. Only one such 
study" is known to us, and the results from it are presented in Table 6. It 
is to be noted that even in the industrial sector, sizable differences exist in 
the MVP’s of labor among the several regions. 


Table 6. Marginal value products of man-years of labor employed in 
Brazilian industry in selected states, 1959 





Estimated marginal value product 


State 1959 adjusted to 1962 prices 
Man-years Man-months 
Ve AE thousands of oruzeirog, 
Minas Gerais 201.0 5.9 51.3 
Rio Grande do Sul 279.2 855.5 71.3 
Parana 248.1 760.2 63.3 
Santa Catarina 198.9 609.4 50.8 
Goias 170.0 520.9 43.4 
Mato Grosso 232.6 712.7 59.4 
São Paulo 315.6 967.0 80.6 


Source: Delfim Netto [2, p.5] 


A test of the MVP for Minas Gerais azainst those estimated for the ag- 
ricultural sector shows a significant difference in all regions except 
Montes Claros (Table 7). In making bis test, we assumed a 100-percent 
difference in the cost of living between the two sectors," but even with 
this allowance, the difference in MVP’s is still very great. 

It is difficult to evaluate these findings. On the surface, the results may 
be subject to serious bias, The median wage rate per month for a broadly 
defined national industry group was Cr 36,400 in 1959. This is equivalent 
to an annual wage of Cr $76,800. On this basis, the industrial sector 
would appear to be as far out of adjustment es the agricultural sector. 
Even though a large discrepancy between the MVP of labor in the indus- 
trial sector and that in agriculture is consistent with the literature on un- 
deremployment, it has not been suggested in the literature that the de- 
gree of disequilibrium is this great in the nonfarm sector. 

It is possible that the production func-ion for the nonfarm sector is not 
a valid representation of the productior process. For example, installed 


16 This study used municipios (counties; as observations and measured labor in 
man-year equivalents and capital in terms of in-talled horsepower. 

17 No studies are available to provide a better estimate of differences in the cost 
of living. 
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Table 7. Coefficient required to equalize the marginal value product 
of labor in the selected agricultural regions with the marginal 
value product of labor estimated for the industrial sector, 
Minas Gerais, 1962 





Coefficients needed to equate 


: Estimated with MV P’s in industry 

Region coefficient 
Actual Adjusted? 

Uba 0.76 2.92** 1.46** 
Caratinga -26 6.56** 3.27** 
Ituictaba .59 1.59** 0.79** 
Leopoldina .03 1.80** 0.90** 
Montes Claros 0.20 0.28 0.12 








s Two asterisks indicate that the computed equalizing coefficient in the table is 
significan-ly different from the estimated coefficient at the 5-percent level. 

b The industrial MVP was reduced by 50 percent to account for the higher cost of 
living for urban workers. 


horsepower has serious limitations as a measure of capital in the industrial 
sector. To the extent that other forms of capital are highly correlated 
(positively) with labor,* the coefficient for labor could have an upward 
bias, in turn biasing upward the estimates of the MVP’s of labor. 

An alternative approach is to consider a wage rate in the industrial sec- 
tor as an alternative and make the comparison with it.*° The tests from 
such a comparison are presented in Table 8. 

The wage selected for this comparison was that paid for labor in the 
textile and food processing industries in Minas Gerais. Both of these in- 
dustries are frequently located in rural areas, both are sizable industries, 
and both are able to utilize unskilled labor. In these respects, they appear 
to provide relatively immediate employment opportunities for the agricul- 
tural labor force. 

On this criterion, if we assume no difference between sectors in the cost 
of livinz, Table 8 indicates that there are significant differences between 
the wage rate in the industrial sector and the MVP of labor in several of 
the regions. Uba is the only exception. Three of the remaining four re- 
gions have a difference that is significant at the 5-percent level, and one 
has a difference that is significant at the 10-percent level. 

It should be noted, however, that the tests do not indicate underem- 
ployment of agricultural labor in relation to industry as a general condi- 


18 Inputs in cross-sectional studies of production functions tend to be highly 
correlated [4, p. 224]. 

19 Tf the industrial sector were in equilibrium with respect to labor use, the wage 
rate world provide a measure of the contribution that a unit of labor would make in 
the nonfarm sector, subject to the condition that it is an average and not a marginal 
concept. If the industrial sector is not in equilibrium with respect to labor use, then 
the comparison is subject to even more serious limitations. 
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Table 8. Coefficient required to equalize the marginal value product 
of labor in the selected agricultural regions with the average 
monthly wages reported in the -extile and food preparation 
industries in Minas Gerais, 1962 


Coeficient needed to equate MVP’s 
with wages in the textile and food 











Region oo preparation industries 
Aal Adjusted> 
Uba 0.76 0.76 0.38** 
Caratinga 26 1.70** .85** 
Ituiutaba .59 0.41* 203 
Leopoldina .03 0.46** EM 
Montes Claros 0.20 0 6** 0.03** 





a One asterisk indicates that the computed equaling coefficient in the table is sig- 
nificantly different from the estimated coefficient at fhe 10-percent level. Two asterisks 
indicate significance at the 5-percent level. 

b The industrial wage was reduced by 50 percent tc account for the higher cost of liv- 
ing associated with urban employment. 


tion. Rather, underemployed labor by this cciterion exists in only two of 
the five regions—Caratinga and Leopoldina. The test for Uba indicates 
that there is no significant difference between the MVP of labor in agri- 
culture and the industrial wage, and the tests for Ituiutaba and Montes 
Claros indicate that labor could be attracted from the textile and food 
preparation industries if it were paid its ma-ginal value product in agri- 
culture. 

If industrial wages are reduced to account for a lower cost of living in 
the rural areas, there is a significant difference between the wage rate in 
the industrial sector and the MVP of labor in all regions. Four of the re- 
gions have a difference that is significant at the 3-percent level, with the 
remaining region having a difference that is significant at the 10-percent 
level. 

But even this sizable reduction in the comparative wage leaves a mixed 
situation, in which Caratinga and Leopoldin= continue to have underem- 
ployed labor and the other three regions have coefficients which indicate 
that they could attract labor from the industrial sector. Uba moves from 
an apparent equilibrium position to a condi-ion of being able to attract 
labor from the industrial sectors. 


Concluding Comments 


Underemployed agricultural labor implies a poorly functioning labor 
market. The results of the present study suggest that there are several di- 
mensions to this problem, some of which are not generally recognized or 
given sufficient treatment in the literature. Fer example, considerable op- 
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portunity was found for reallocating labor within the agricultural sector.”° 
This finding suggests that there are employment opportunities within the 
agricultural sector which can increase the incomes of some groups of the 
farm pcpulation, increase agricultural output, and slow dewn the mass 
migration to the cities which is creating serious problems in most Latin 
Americen countries. 

In addition, we found that in some cases farm labor does not receive 
the value of its contribution to the production process. Although many 
groups in Brazil and other Latin American countries have previously sug- 
gested -his conclusion, orthodox economists trained in “equilibrium eco- 
nomics” tend to ignore it. The data from the present study do not provide 
a basis for determining whether this condition results from conscious ex- 
ploitation or merely from the general lack of knowledge in the labor mar- 
ket and among employers, This is a fruitful area for future research. 

Two other findings which are not generally recognized in the develop- 
ment literature bear on the functioning of the nonfarm labor market itself 
and the relation of the nonfarm labor market to the farm labor market. 
The rather limited data we have presented relative to the first point sug- 
gest that the nonfarm labor market functions rather poorly. The rather 
surprising finding on the second point was that, at least in Brazilian agri- 
culture, some sectors or regions have an MVP for agricultural labor that is 
greater than the wage rates in the nonfarm sector, and in one case at least 
is not significantly different from the MVP of labor in the nonfarm sector. 
These findings are, however, some of the more tenuous of the study. 

On the other hand, the crude data on rates of development, shifts in 
produc: mixes, and aggregate resource flows suggest that the labor market 
does work but that it does not accomplish the resource adjustments rap- 
idly enough to meet efficiency criteria at a given point in time. This sug- 
gests that market institutions which increase the flow of labor market in- 
formation and facilitate the transfer of resources could contribute to an 
enlarged GNP. Whether investments in such institutions would be ap- 
propriate would require a cost-benefit evaluation of such institutions—an- 
other fruitful line of research. 

Although our sample of municipios is small, there appears to be little or 
no correlation between the degree of industrial-urban development and 
the performance of the labor market. One of the regions in which the null — 
hypothasis of zero marginal productivity was not rejected (Leopoldina ) is 
located close to well-developed urban—industrial complexes and is fairly 
well integrated into these markets through the product market. Other 
areas tnat are much more isolated do not appear to be as far out of ad- 
justment. Identification of key factors affecting the performance of the 





20 For a similar finding, see Paglin [13, p. 816]. 
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labor market is an important area of research for the purpose of develop- 
ing policies that will facilitate a mor2 rapid adjustment to’ economic 
change. ac 

The lack of correlation between the Jegree of industrial-urban devel- 
opment and the performance of the labor market suggests that some of 
the more important barriers to labor mobility may not be distance and 
lack of knowledge but rather a lack oC skills as a result of inadequate 
schooling and training programs. Policies directed toward providing bet- 
ter education may be more important im increasing the rate of growth in 
Brazil than attempts to create more job cpportunities through forced-draft 
industrialization, especially if the latter encourages capital-intensive 
high-skill-demanding industrialization. 
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Determinants and Development Implications 
of Foodgrains Prices in India, 1949-1964* 


Jorn W. ME tor AnD AsHox K, Dar 


A price index for foodgrains in India for the period 1949-1964 is estimated 
as a function of a set of real demand and supply variables and the money 
supply. More than 80 percent of the variation in the foodgrain price index is 
associated with variation in these independent variables. The upward trend 
in foodgrains prices is associated prmarily with expansion of the money 
supply. There is little evidence of government foodgrain price policy having 
affected the trend of relative agricultural prices. The coefficient on the lagged 
supply—demand variable suggests that year-to-year changes in farmers’ stor- 
age stocks are an important determinant of foodgrains prices in any one year. 
The implications of these findings to the relation between agricultural and 
industrial growth, monetary and fiscal policy, and agricultural price and 
buffer-stock policy are discussed. 


C ONTEMPORARY growth theory treats the relative price of food- 
grains as one of the most important determinants of savings and 
investment rates in both the industrial and the agricultural sectors of 
low-income countries. Rising foodgrains prices directly depress savings and 
investment rates in the industrial sector by forcing up money wages with 
consequent depression of profits [3, 8, 10, 12]. Rising foodgrains prices 
also increase urban political unrest, directly and indirectly force govern- 
ment expenditures for increased money wages, and decrease the availabil- 
ity of government funds for fostering industrial growth. In contrast, in 
the agricultural sector, rising foodgrains prices increase the profitability of 
farm investment and the income pool from which agricultural savings may 
be drawn [11]. Despite this key role, little empirical study has been made 
of either the relative movements of foodgrains prices over the course of 
time or of the determinants of those movements.’ There remains consider- 
able controversy, but little empirical evidence, concerning the influence on 
foodgrains prices of production changes as compared to the influence of 
speculative activities in private trade, farmers’ storage activities, and gov- 
ernment policies [1, 9, 19]. 

This article examines the movement of foodgrains prices in India dur- 
ing the period from 1949-50 to 1963-64. India provides relatively good sta- 


° The analyses for this article were carried out at Cornell University as part of a 
USAID-financed contract. We are gratefu! for the assistance provided by the Rural and 
Community Development Division of USAID and, in particular, to Douglas Caton and 
Louis Gill of that division. Comments from William G. Tomek and Jaroslav Vanek of 
Cornell University and Jai Krishan of Hindustan-Lever were most helpful. 

1 As an exception, see Lewis and Hussain [7]. 
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tistical data, is in an early stage of economic development with a high 
proporticn of national income and employment in the agricultural sector, 
has an economy of sufficient size to make domestic economic policy rela- 
tively important as compared to externally génerated policies, and has 
over the past two decades followed a number of different policies on 
foodgrains prices. 

The period of 1949-50 to 1963-64 is one for which relevant statistical 
data are available, with relatively constant definitions throughout. Per- 
haps most important for statistical measurement, this period contains se- 
ries of years with differing fluctuations in most of the relevant variables, a 
situation which reduces errors arising from correlation of the variables 
with each other and with time.’ 


The Estimated Equation for Foodgrains Prices 


The estimated equation thought to be best specified for the purposes of 
this study is (with standard errors in parentheses) 


P, = 41.48 + 0.56(D — S)i1 + 2.25(D — S) + 2.06M; (R? = 0.83) 
(0.08) (0.80) (0.35) 
where 


P; is the index of foodgrains prices (1952-53=100) at wholesale mar- 
kets in the first week of April of year t; 

D is the estimated aggregate real demand for foodgrains for the year 
commencing July 1, in millions of long tons; 

S is the estimated aggregate supply of foodgrains for the year com- 
mencing July 1, in millions of long tons; 

t—1 is the year commencing July 1 preceding April 1 of the year t; 

t—2 is the year commencing July 1 of the year preceding t—1; and 

M; is the total money supply with the public, as defined by the Reserve 
Bank of India, in the first week of April of year t, in billions of rupees, 

The dependent variable, price of foodgrains (P;), is defined as the 
index of foodgrains prices in the first week of April, because by April the 
preceding rainy-season harvest is several months past and the dry-season 
harvest is sufficiently well along so that traders and merchants have a 
good idea of the current year’s production. No basis for predicting the 
weather for the next rainy-season crop exists by April, although such basis 
begins to develop in May as the monsoon commences in parts of India. 
Thus, in April there is no knowledge of the size of the next season’s crop 
but good knowledge of the size of the preceding year’s crops. Prices at 





2 Before 1949-50, disruptions of partition, war, and depression reduce the relevance 
of analysis to contemporary problems; after 1963-64, various price regulations and 
evasion of those regulations reduce the validity of published data. 
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almost any other time of the year represent a constantly shifting blend of 
changing expectations concerning the level of production.® 

The expression D—S is defined for each year as the gap between aggre- 
gate real demand and supply based on the change in demand and supply 
from the base year, 1949-50. It reflects changes in domestic production, 
imports, and government storage stocks on the supply side, and popula- 
tion and real income growth on the demand side. 

Supply (S) is expressed for each year in long tons, as the sum of the 
three supply sources for which data are available—domestic production, 
imports, and changes in government-held stocks (Table 1). There are no 
data for changes in privately held stocks, so they are not included in the 
measurement. As will become apparent later, the lagged variable repre- 
senting the gap between demand and supply reflects changes in private 
stocks, 

Aggregate demand (D) is taken as equal to supply in the base year 
1949-50. Aggregate demand in subsequent years is calculated by using 
D in 1949-50 as a base and adjusting for population change and change in 
per capita income, which are considered to be the major factors that shift 
demand (Table 1). In calculation of aggregate demand, the income elas- 
ticity of demand for foodgrains is assumed to be 0.5; this figure is based 
on analysis of the Indian National Sample Survey and other sources [14, 
16]. Given this method of calculation, the gap between demand and 
supply (D-—S) is by definition zero in the base year 1949-50. That year is 
generally regarded as a year of normal weather.* The observations used 
and the calculated values of S, D, D—S, and M are shown in Table 1. 

Inclusion of the money-supply variable (M 1 allows study of its separate 
effect. In an alternate equation, the money-supply variable was dropped 
and money income was substituted for real income in the calculation of 
demand, In that equation the R? was 0.45, as compared to 0.83 in the 
preferred equation, Likewise, in the alternate equation the appearance 
of the same strong money influence in both the D—S variable for t—1 
and for t—2 caused the correlation coefficient between the two variables 
to be 0.55, whereas in the preferred equation it was cnly 0.20. 


Comparison of Estimated and Reported Prices 


When we use the above equation, for only 4 of the 13 years does the 
estimated price deviate more than 5 percent from the reported price (Fig. 





3 The choice of April price is consistent with Working’s hypothesis as initially tested 
under United States conditions and further tested by Lele under the conditions of 
sorghum pricing in India [6, 20]. In contrast to the R2 of 0.83 with the above equation, 
when foodgrains prices (P:) were redefined as the average price for the crop-year 
July 1 to July 1, instead of as April prices, the R? dropped to 0.42. 

*In fact, the weather in 1949-50 was probably somewhat more favorable than 
normal and hence the “gap” is shown as zero in a somewhat better than average year 
for agricultural production. 
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IA). The substantial deviation in 1954-55 appears to. result from the 
fact that in two consecutive years unusually good crops had a cumulative 
effect in depressing prices. This effect is understated by the form of equa- 
tion used. Speculative influences may have reinforced this effect. In 
1958-59 and 1959-60, it is probable that introduction of state trading in 
foodgrains caused abnormal marketing and storage patterns [5]. 

With the money supply held constant, there is either no trend or per- 
haps a slight downward trend in the estimated price of foodgrains (Fig. 
1B). Conversely, one can say that the upward trend in the actual 
prices of foodgrains in this period is due, not to an enlarging gap between 
supply and demand, but to expansion of the money supply. Particularly in 
the 1960’s, money supply expanded substantially in response to problems 
of both defense and development. A nonparametric test demonstrated 
that foodgrains prices probably declined slightly relative to all other 
prices during this period.’ In contrast, according to the same nonparamet- 
ric test, all agricultural prices, including industrial raw material crops, 
vegetables, and livestock products, in addition to foodgrains, held an es- 
sentially constant relationship to nonagricultural prices during this same 
period.: Thus, a relative price increase for nonfoodgrains agricultural com- 
modities somewhat more than balanced the small relative decline in food- 
grains prices. As can be seen from Table 1, showing imports, and Figure 
1D, showing estimated prices without imports, the role of imports in the 
trend of foodgrains prices has been essentially neutral except perhaps for 
the last two years of the series. 

The data show that, during the period studied, relative growth rates of 
the agricultural and nonagricultural sectors have been consistent with a 
stable relationship of agricultural and nonagricultural prices. This is, of 
course, not to say that this consistency has been either planned or optimal 
or that it has been maintained at all times within that period. Indeed, 
from 1955 to 1959 and from 1960 to 1964, foodgrains prices increased as a 
result of more rapid growth in demand than in supply (Fig. 1B). Con- 
versely, from 1952 to 1959 and from 1959 to 1960, foodgrains prices de- 
clined as supply grew more rapidly than demand. These contrasting move- 
ments are consistent with the hypothesis that unbalanced growth between 
agriculture and nonagriculture will be self correcting [10, pp. 73-79]. In 
years in which demand for foodgrains was increasing more rapidly than 
supply, the consequent rise in agricultural prices caused increased money 
wages; it also lowered incentive to invest in the nonagricultural sector 
and reduced funds available for such investment, thereby slowing expan- 





5 Using the method of ranking each observation, the computed total score was 
-+8 and the rank correlation coefficient was 0.1. For a fuller discussion see Mellor 
and Dar [13]. 

€ The computed total score was —2 and the rank correlation coefficient was —0.026. 
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Figure 1. Comparison of reported with estimated April foodgrains 
prices, India, 1951-1964 
Source: Reported prices from Table 1; estimated price in 1.4 computed from the price 


equation in the text; estimated price in 1B, 1C, and 1D computed from the same equa- 
tion, but with the specified variables held constant as stated. 
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sion of the nonagricultural sector. Conversely, when agricultural produc- 
tion grew more rapidly than demard, the consequent decline in agricul- 
tural prices provided incentive and funds for increased investment in the 
nonagricultural sector. More rapid growth in agricultural production would 
presumably have allowed faster average growth rates in the nonagricul- 
tural sector, with consequent greater expansion in the demand for agri- 
cultural commodities. It is noteworthy that, in this argument, relative 
movements in agricultural prices are the indicators and not the cause of 
success or failure in the agricultural sector. 

The tendency for sharp fluctuations in agricultural production and for 
runs of successively declining and rising production calls for care in mak- 
ing judgments about the success of agricultural development policies. For 
the periods of relatively low production, such as 1955 to 1959, 1960 to 
1963, and 1965 to 1967, unjustified conclusions about the deleterious ef- 
fects of imports and domestic price policy may be drawn. For the periods 
of high production, such as 1953 to 1955, 1959-60, and 1964-65, even more 
unjustified conclusions may be dravm as to the effectiveness of production 
policy. The two situations together divert attention from policies encour- 
aging production-increasing technological change and towards policies of 
price regulation and restriction of trade and food aid.” 

The close fit of the estimated prices to reported prices supports the as- 

_ sumption that, for the period 1949-1964, the reported prices closely reflect 
actual market conditions. Presumably there would be a much larger ran- 
dom error in the equation if the reported prices were randomly reported 
or were fixed prices of wide and varying disparity from black market 
prices. 


Farmer Stocks of Foodgrains 


Government storage stocks are known and enter the price equation ex- 
plicitly. No data are available for private stocks. Although it is generally 
assumed that traders do not carry significant quantities of grains from one 
year to another, there is disagreement about whether farmers do so. On 
the one hand, it is argued that farmers are too poor and too indebted to 
store grain from one year to another, and that in any case it is normally 
not profitable to do so. On the other hand, it is argued that stocks do pro- 
vide protection against future bad crop years, that the farmers who pro- 
duce the bulk of marketed supply have ample financial power to hold 
stocks, and that such storage may, at least in some years, be highly profit- 
able. 

In the price equation presented here, the substantial coefficient of the 
D—S variable for the lagged year, t—2, suggests that year-to-year change 
in farmer-held stocks is of considerable importance in determining annual 





7 There has been a good deal of controversy on these matters [1, 9, 19]. 


Foopcrans Prices m Inpra, 1949-1964 / 969 


foodgrains prices. Apparently, in a year of very large crops there is sub- 
stantial storage and carry-over to the next year; thus, prices are depressed 
less in the year of a big crop and more in the year following. Conversely, 
in a year of very small crop normal carry-over stocks are drawn down, re- 
ducing the immediate effect of the poor crop on prices. This situation 
provides a stabilizing effect on prices, unless there are successive years 
of crop failure or bumper production, in which case prices react sharply, 
as they did in 1954-55 and 1966-67. 

The coefficient of the D—S variable for t—2 suggests occasional annual 
changes in on-farm carry-over stocks of as much as four or five million 
tons (Table 2). A large proportion of total foodgrains production is stored 
on the farms where it is produced and consumed, Thus, the modest per- 
centage increment to normal post-harvest storage stocks which these fig- 
ures suggest is a much larger proportion of total marketings. This element 
of leverage is important in explaining storage and price behavior. 


Table 2. Estimates of net changes in private foodgrains stocks, India, 
1952 to 1964 








5 Se Estimated on the assumpticn| Sum of the 
Years Kee SE Ga | that equation error is due to two 

EE changes in private stocks | estimates 

Së e millions of long fong, 50200 ce eee 

1952 +3.3 +1.3 +4.6 - 
1953 +4.8 +1.3 +6.1 
1954 +1.2 +1.8 +3.0 
1955 —2.8 —5.3 —8.1 
1956 —1.0 +0.9 —0.1 
1957 +0.6 +1.3 +1.9 
1958 —1.0 —1.0 
1959 +4.1 —2.7 +1.4 
1960 3.9 +4.9 +1.0 
1961 —-1.6 —1.3 —2.9 
1962 —2.6 +0.4 —2.2 
1963 —0.4 —3.1 —-3.5 
1964 +0.8 +0.9 +1.7 











a Calculated by estimating prices from the price equation with the (D—.S),. term 
held constant at its mean. The difference between the derived estimates and the original 
estimates of yearly prices is assumed to be due to changes in stocks in the (D—S),-2 
term. The change in private stocks needed to give this change in price is estimated by 
subtracting the equation with (D—S);2 constant at its mean from the equation as 
originally presented, and solving for the value (D—S);-2. 

> Calculated as above, but assuming that the difference between the estimated and 
reported prices is entirely due to misestimation of the (D— S): term. 


In the equation presented here, the coefficient for D—S in t—2 suggests 
that increase or decrease in private storage is determined entirely by the 
previous year’s crop.* However, the much larger standard error for t~2 


3 In an alternate equation which included a D — S variable for t — 3, the regres- 
sion coefficient for this variable was 0.01, with a standard error of 0.8. 
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than for t—1 suggests that farmers vary their storage decisions less sys- 
tematicelly according to the size of crcp than this equation implies. In- 
deed, it seems likely that a substantial portion of the error in the price 
equatior. is due to faulty specification of this variable. Table 2 presents the 
changes in storage stocks implied in the assumption that the equation 
error is due entirely to changes in private stocks. 

If data were available for a longer peziod of years, a more complex and 
accurate description of farmers’ storage activities might be provided. 
However, the variation in carry-over stocks may have an important ran- 
dom element. Insofar as this is true, price behavior in any one year would 
be exceedingly difficult to predict. The policy implication is that one must 
either (1) take measures which prov-de substantial public control of 
markets through holdings of public stocks, or (2) undertake a degree of 
measurement and regulation of private stocks that is probably impossible 
even with respect to the traders, let alone the much larger number of 
farmers, or (3) be prepared for some price instability that is based on 
naive speculation in addition to basic 2onsumption and production fac- 
tors. In the longer run, a program of farmer education and collection and 
dissemiration of accurate price and storage information would be helpful. 

The rise in farm incomes and the even greater expansion in credit 
availabl2 to farmers which have accompanied the social and economic 
changes of the past two decades have increased the ability of farmers to 
hold stccks. If farmers are naive speculators, less informed concerning 
broad supply and demand changes than the traditional trading commu- 
nity, an increase in their holding capacity may lead to less stable markets 
and price relationships. In other words one of the concomitants of agri- 
cultural development may be forces leading to greater instability of mar- 
ket prices. These forces may increase th2 value of effective price stabiliza- 
tion anc market information schemes in the context of agricultural devel- 
opment. 

In the study of farmers’ storage activity, it is important to remember 
that a substantial proportion of aggregate foodgrains production and, to an 
even greater extent, of the total marketable surplus is produced on a mi- 
nority cf farms [15]. Thus, it is not irconsistent to find the majority of 
farmers with completely depleted stocks prior to a new harvest, while at 
the sama time an amount equal to, say, 5 percent of total production and 
of course a much larger percentage of ‘otal marketings is carried over to 
another year on the farms of the 10 to 20 percent of the farmers with the 
larger holdings. 

It is -nteresting to note that our foodgrains price results are in sharp 
contrast with most lagged models, whica show progressively smaller coef- 
ficients for each successively more distant year. In a similar equation for 
industrial raw material crops, including such crops as oilseeds and cotton, 


Fooperains Prices in Inpra, 1949-1964 / 971 


a more normal pattern was observed, each successively earlier year, 
t—1, t—2, t—n, having a progressively smaller coefficient [2]. In the case of 
industrial raw material crops, farmers apparently sell essentially the entire 
crop in the year produced. It is reasonable to assume that the results for 
foodgrains are typical of a crop involving storage for home use, which 
represents a high proportion of total production, with the consequent le- 
verage effect described above. 


The Effect of Money Supply on Foodgrains Prices 


The upward trend in foodgrains prices is largely accounted for by the 
trend in the money-supply variable (Figs. 1B and 1C). The coefficient for ` 
the money-supply variable is difficult to interpret—in part, because the 
variable is naively defined. The most interesting interpretation of the 
coefficient suggests that the increased money income associated with ex- 
pansion of the money supply has an implicit income elasticity of demand 
substantially lower than the 0.5 assumed for calculating the demand ef- 
fects of real income changes.” The pattern of government deficit spending 
and of private expenditure financed by expanded bank deposits may have 
significantly shifted income distribution towards higher income groups 
with lower income elasticities of demand. Such an assumption is consis- 
tent with the impression that Indian economic expansion has so far em- ` 
phasized high investment and low employment activities. 

The more investment policy is oriented towards expanded employment 
of unskilled laborers with low incomes, the more income will be distrib- 
uted towards persons with high income elasticities of demand for food 
and the more pressure there will be on food supplies. The converse applies 
„to investment policy oriented towards imported capital goods and the 
skills of higher-income persons. Looked at from a different perspective, 
rapid increase in agricultural production and the ready availability of im- 
ported food on concessional terms allows an investment policy which is 
heavily employment-oriented. PL 480 supplies, coupled with a strong em- 
ployment-oriented investment policy, need have little effect on food 
prices, because the supply effect of PL 480 can be largely balanced by the 
demand effect of increased employment of persons with low income and 


$ Calculated at the mean, the coefficient on the money-supply variable implies that 
a l-percent increase in the money supply increases the price index of foodgrains by 
0.53 percent, Assuming that money income expands proportionately with money 
supply, then a 1-percent expansion of money income will increase the price index by 
0.53. As will be seen later, interpretation of the coefficients for the D — S variables 
provides a price flexibility coefficient of —1.83. Taking demand and supply changes 
of the same size as interchangeable and the assumed income elasticity oe deet as 
0.5, a I-percent increase in real income will increase the price index by 0.92 percent. 
The coefficient 0.53 is nearly 60 percent of 0.92, consistent with an income elasticity 
of demand of 0.3 for foodgrains based upon money income as compared to 0.5 assumed 
in the real-income calculations. 
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hence high income elasticities of demand or food. The balance of these 
forces can be determined by public policy. More generally we may say 
that because of wide differences among income classes in income elastici- 
ties of demand for food, changes in incom distribution can be as impor- 
tant as changes in average income in determining growth in the demand 
for food and the resulting pressure on food prices. 

The money-supply variable may serve a: a proxy for various trend fac- 
tors. Perhaps, most plausibly, there has been a downward trend in the in- 
come elasticity of demand for foodgrains rather than the constant level 
assumed in the demand estimates. In an empirical sense, if such a decline 
were related to the upward trend in avalability of consumer goods, it 
would probably correlate with the expan: ion in the money supply. If a 
downward trend in income elasticity were associated with rising real in- 
comes, then the correlation with the mone/ supply would not be as close. 
It is also possible that there is an upward bias in the real-income esti- 
mates used, which is corrected by a trend factor associated with money 
income. 

The significant conclusion from this anelysis of the money-supply vari- 
able is that there are one or more importart factors which influence prices 
of foodgrains in an important manner and which are as yet little under- 
stood. These may include the effect of changes in income distribution, 
particularly as affected by development policy itself, secular changes in 
income elasticities, or other factors. This 5 an interesting and potentially 
important area for further inquiry. 


Foodgrains Imports 


Subtraction of foodgrains imports from the calculation of supply in the 
price equation provides the estimated price shown in Figure 1D. Without 
imports, foodgrains prices in India during the period studied would have 
been about 10 percent higher on the average, with a range from about 3 
percent to 14 percent higher. Although taere is not clear evidence of an 
upward trend in imports during the pericd studied, there has been some 
tendency for fluctuations in imports to dampen fluctuations in domestic 

rices. 
: An alternative formulation of the price equation which excluded im- 
ports from the measure of supply provided an equally good fit and similar 
coefficients to those in the equation presented. Comparison of the two 
equations confirms a lack of trend effect from imports. 


Estimation of Price Elast'city of Demand 


A price elasticity of demand can be caleulated from the price equation’ 
by first deriving a price flexibility coefficient which combines the coeffi- 





10 The method used is that described by Nerbve [17]. 
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cients of D—S for t—1 and t—2. The coefficient of 2.81 is converted to a 
price flexibility coefficient* by taking the average demand and average 
price index and deriving the price flexibility coefficient of — 1.83. This 
figure is interesting in itself, suggesting that a 1-percent change in demand 
will change the price index by 1.8 percent. An estimate of the price elas- 
ticity of demand of —0.55 is derived by calculating the inverse of the 
price flexibility coefficient. This figure is consistent, as suggested by the 
Slutsky-Schultz relation [12, pp. 28-29], with the assumed value of 0.5 
for the income elasticity of demand, and an assumption of a very low 
substitution elasticity. These estimates appear to be reasonable in the con- 
text of the Indian economy and lend support to the credibility of the 
specification of the price equation used and to the meaningfulness of the 
coefficients derived in this study. 


Conclusions 


For the period from 1949-50 to 1963-64, it is possible to explain over 80 
percent of the variation in foodgrains prices in India with a measure of 
variations in the gap between supply and demand and in the money sup- 
ply. The upward trend in foodgrains prices during the period is largely 
associated with expansion of the money supply, whereas the fluctuations 
from year to year are largely associated with weather-induced fluctuations 
in production. Changes in foodgrains imports account for little of the 
trend movement and serve to dampen slightly the year-to-year fluctua- 
tions around the trend. 

Expansion of the money supply, through its effect on money income, 
has apparently increased the demand for foodgrains less than would an 
equivalent increase in real income, suggesting that expansion of the 
money supply in India has been associated with redistribution of income 
towards higher-income consumers, Further inquiry is needed into the ef- 
fect of changing income distribution on the demand for foodgrains and 
the resultant interaction between employment and income policy on the 
one hand and food supply programs and food prices on the other. 

Farmers apparently increase storage stocks substantially in years of 
large crops and draw them down in years of small crops. This practice 
dampens price fluctuations unless there are two or more successive years 
of large or small crop, in which case the price changes are very large, The 
relatively large standard error for the lagged demand-supply variable 
suggests that farmers’ storage decisions are not highly predictable and 
provide a major source of error in estimating future price levels. Since 
farmers’ storage decisions are so important to price determination, it 
would be useful to study this matter more carefully. 





11 The sign change arises from the “gap” variables being expressed as D—S rather 
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Capital Formation and Growth in the 
Israeli Cooperative Farm” 


Ezra SADAN 


The Israeli cooperative farm is characterized by a high rate of expansion; 
the annual rate of growth of the cooperatives’ gross product is 11.5 percent. 
The analysis of the growth pattern of this farm enterprise from 1936 to 
196C suggests that 2 percent of the annual rate of growth of the gross 
product can be attributed to capital, 1.5 percent to land and labor, 5 per- 
cent to the extended utilization of raw materials, and a residual of 3 per- 
cent to “technical progress.” A closer examination reveals that a consider- 
able portion of the last is associated with capital formation, probably as a 
result of technological improvements carried through the flow of gross in- 
vestments. A smaller portion of the unexplained growth can be attributed 
to improvements in the “managerial capacity” of the firms under study. 


SRAEL’S agriculture is rated among the fastest growing in the world 

[9, p. 54]. The cooperative farm, which is the core of Israel's agriculture, 

is characterized by a high rate of expansion associated with an extensive 

flow of gross investments and a keen effort to adopt the latest innovations 

in the field of agro-technology. This article discusses the factors determin- 

ing the pace of growth of the Israeli cooperative farm, with special emphasis 
on the role played by capital formation. 

A model of the growth of a farm is drawn in the first section. Technical 
progress and capital formation in this model are considered, first as two 
separate developments and then with technical progress assumed to be 
partially embodied in capital. The second section contains the quantitative 
analysis of these alternative formulations. 


The Potential Pattern of Growth 
Exogenous limitations on the growth of the farm firm 


The model used here to appraise the real contribution cf changes in 
input endowments in general, and capital formation in particular, to the 
growth in the production of the cooperative farm is derived from the tradi- - 
tional theory of the firm. Adopting an approach simpler than that developed 
by Edith Penrose [7], the model presented does not penetrate the internal 
process of development of the firm. It is assumed that external restraints, 
impeding the expansion of the firm in using the services of production 
agents, constitute a limitation to the growth of the farm firm. 


* This article is part of a study entitled “Evaluation of Long Term Programs for Agriculture 
with Special Reference to the Demand and Supply of Capital,” sponsored by the ERS, USDA, 
as a research project supported under P.L. 480. 





Ezra Sanan is lecturer in economics, Department of Agricultural Economics, The Hebrew 
University of Jerusalem, Rehovot, Israel. 
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External capital rationing is one restraining factor of this type. Thus, 
for example, the model of growth of the farm firm recently developed by 
Halter [2] includes an exogenous variable Emiting the extent of borrowing. 

_ Lending to the firm is assumed by Halter to be proportional to the operators’ 
equity. This assumption is justifiable, of course, in terms of the common 
practice [1]. 

The Israeli cooperatives, not unlike family farmers elsewhere, were sub- 
ject to rationing procedures which reflected, in this case, the policy of the 
authorities controlling the farm-credit agencies. Yet, unlike the family 
farms, the established cooperatives were relatively large enterprises or- 
ganized in national associations involving strong, though somewhat infor- 
mal, mutual liability arrangements. Thus, the Israeli cooperatives could 
raise funds in the open market, the major instruments of which were promis- 
sory notes.! 

The rate of interest, which was the real limitation in this case, could be 
looked upon as a weighted average of the rates charged on new loans in the 
various markets. Let b stand for the maximum proportion of a new invest- 
ment that the credit agencies will lend, and r, and ze stand for the rates of 
interest charged by the agencies and the discount rate cn promissory notes, 
respectively. The rate of interest referred to by the firm considering the 
prospects of new investments is expressed mn the following equation: 


(1) r = bry + (1 — b)ry. 


In a sense, the farm firm considered here was free of financial limitations 
resulting from an explicit barrier or from the operators’ fear of take-over. 
Ignoring questions about the process of growth, we may ask, How large 
could this farm firm grow? In a framework of family farming, the limit might 
be set by the family labor supply or, alternatively, by the available man- 
agerial capacity. 

Similarly, the cooperative farms of this study could be looked upon as 
enlarged family farms in which the supply of labor was limited by the size 
of the cooperative membership—the enlarged household. Adherence to 
policies which resulted in a limitation on the employment of nonmembers’ 
labor in the kibbutz farm might have beer. necessary in order to maintain 
the structure of cooperative living or it might have reflected the personal 
and social values held by the kibbutz membership. Either way, the growth 
of the cooperative household conditioned the growth of patterns of the 
cooperative farm firm. 

Accessible arable land in Isreal is controlled by a government agency 


1 “Open market” borrowing accounted for 38 percent of the net increments of credit ex- 
tended, in 1960, to the group of established cooperatives studied here. The respective per- 
centages in earlier periods were 12 percent in 1955, 4 percent in 1950 and 1945, and 24 percent 
in 1940. The corresponding ratics of the real equity, excluding capital gains, due to inflation 
(that is, capital loss to the lenders) to the real value of the cooperatives’ total assets were 18 
percent in 1960, 24 percent in 1955, 26 percent in 1930, 31 percent in 1945, and 21 percent in 
1940. 
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which allots land parcels to kibbutz and non-kibbuéz enterprises on a long- 
term basis. The rigid land tenure system, which impedes, if it does not 
actually eliminate, transfer of land rights as well as water rights, affects 
potential farm size. 


The pace of growth 


Let us assume that the firm in question, operating in a world of fixed 
prices, has a Cobb—Douglas production function, 


(2) Gi = Be KEN &L PC P (2 2 fc L 1), 


where 


G: is the gross product measured in value terms, 
y is the coefficient of the state of technology which signifies the annual 
rate of change in total factor productivity, 
Kı is the capital endowment in year t, 
Nis the labor endowment in year #, 
ZL, is the land endowment in year t, and 
C, is the current expenditure on raw materials. 


If we assume that the firm maintains a profit-maximizing policy with 
respect to C,, equation (2) may be replaced by a more familiar expression. 
Equation (3) relates the net product (that is, gross value added, Qa, imputed 
as the difference between G; and OO to the capital, labor, and land inputs: 





(3) Qi = at KAN alen, 
where 
D 
a, = 1 a D 3 
and thus 
: Y 


and 





ao = (1 — Bu) (8o84) 
1 — fs 
The capital endowment is represented by the sum of depreciated gross 
investments made in the past. Following a long- as well as a sorteig 
policy of profit maximization, the firm is apt to maintain 


aQ: ‘ 
(4) a ak 
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where 0Q,/dI, is the marginal productivity of investment and R is the sum 
of the rate of interest 7 and the rate of depreciation d. 

This assertion can be interpreted as follows. The discrete approximation 
of K, is expressed in the equation 


(5) K= ELAH). 


væl 


The firm is willing to maintain 








H aq 
6) EE 
for+41 
but 
Qi o, 
= — (1 + die d H . 
a a E EE S 
Hence, on the assumption that I,>0 for t=0+2, v+3, ..., the rule im- 


plied is the one indicated by equation (4). 
Differentiating (2) with respect to time and dividing both sides of the 
equation by G, we arrive at the well-known theorem, 


(7) e wre aF e at ó 
a CR EN ee 
where 
og 
= —; ete 
at 


Given R, the anticipated rate of growth of both the capital endowment and 
the product is l 


o Ës + [eža] 
G K E ER eg WE WER 


The pattern outlined above is easily traceable to models, generally in- 
cluding the underlying assumption of an autonomous population growth, 
constructed for large sections or for the entire national economy [10]. 


Embodied technical progress 


` Technical progress has been treated so far as a gift, falling like manna 
from heaven. Particularly, progress has been considered separable from 
capital formation. With some elements of the “embodied technology” 


ISRAELI COOPERATIVE FARM CAPITAL FORMATION AND CGpowrp/ 979 


approach of Solow [11, 12] and Phelps [8] incorporated ‘into the analysis, it is 
now assumed that part of the technical progress is carried by the flow of 
capital goods. This approach implies that, in integrating past investments 
in order to determine the capital variable admissible in the aggregate pro- 
duction function analysis, technological superiority of more recent vintages 
of productive assets should be taken into consideration. 

Define I,* as the “equivalent investment,” which takes into account both 
quantitative and qualitative aspects, made in year v as follows: 


(9) I,* = Ie”, 
or, in discrete approximation, 
(10) I,* = JO KAN | 


where I, is the recorded investment figure and d is a rate of embodied tech- 
nical progress. Define the “equivalent stock,” Ja as follows: 


(11) Je Dé = VLA +H. 
v=0 EE 


Inserting J; into (2) and (8) instead of K,, we arrive at the new “rule” 
implied by a policy of profit maximization: 


ðQ: Q 


t ae 
12 — =ar (l t=, 
(12) aI, ay +y) 
that is, 
RE R, 
Zu + y)! 


where the denominator is the equivalent stock measured in units of produc- 
tive capacity of a current unit of investment rather than of a base period. 

Not unlike “rule” (4) the new “rule” (12) is pertinent to the firm’s 
willingness to maintain equality (6). Since now 


aq: Ke ag: 
ol, ol 





[a+aa+wh]4 


R is defined as the sum of the rate of interest, the rate of depreciation, and 
the rate of embodied technical progress. 

Assuming for the sake of simplicity that both Ñ/N and L/D are nil, 
we find that the anticipated rates of growth are now 


(13) 





and 


980 / Ezra SADAN 


d 
a) fe 





[et + aw] = —— |v" + 6] = E 
1 — a 1—61— Bs G 
In the absence of capital formation—that is, when J/J is nil—the rates 
are 
Ġ  ı 


G rap? 





$- uf and 


u* and y* denoting the remaining disembodied technical change. The effect 
of a hypothetical change to a policy which takes full advantage of new 
investment prospects from one which merely maintains a fixed stock is a 
[1/(1—ay)] (u*+-anb)—u* rise in 0/Q. The corresponding effect due to a 
similar change of policy in the case of a purely disembodied technology is 
[1/(1—ax) | u—u. On the assumption that the anticipated rate is the same 
in both cases (thus, p= Af Lon), the change in Q/Q due to the change in 
policy is larger by an’ in the case of the partially embodied technical pro- 
gress. This increment is that part of the rate of technical progress, u, now 
ascribed to capital formation. 


The Empirical Analysis 


Data for a group of farms over the period 1936-1960 were used in the 
analysis. The group consisted of 33 kibbutz settlements which were estab- 
lished before 1936. This group was the entire kibbutz population of 1935, 
except for a few settlements which did not survive the 25-year study period,? 


The production function and the capital variable 


The analysis of capital formation and growth requires the estimation of 
an empirical production function. The function used was of the Cobb- 
Douglas form with year and farm effects: 


8 (k = 1,2,---+, S inputs, 
(15) Xou = AoAidi [| uc i= 1,2,-- , 33 firms, 
kal t= 1,2, +- , 25 years), 
where 


Xo: is the value of the gross farm output of firm 7 in year t, measured at 
the 1960 price level, 

the Ecg are the inputs allocated in firm 7 in year t, including current 
expenditure on raw materials converted to the 1960 price level, 

A, is a general constant term, 


2 The group studied constituted 14 percent of the Jewish farm population and produced 14 
percent of the net value added of Jewish agriculture in Palestine in 1936. In 1960 the group 
produced 6 percent of the net value added of Israel’s agriculture and accounted for 4 percent 
of Israel’s farm employment [8]. 
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A; is a constant term of year t, and 
A; is a constant term of firm 7.3 


The capital variable used in the first stage of the empirical analysis is a 
gross stock estimate: 


M i—l 
(16) X= b D Lje 

J v=Tj—t 
where ; 


I, is gross investment expenditures on farm assets of type j in firm i in 
year v, converted to the 1960 price level by a price index pertinent 
to that particular type, 

Xz is the gross stock of farm assets in firm 7in year t, and 
j=1,2 ..., M types of assets with a characteristic life span T;. 


Instead of the pattern of radioactive decay—that is, depreciation which 
is a constant fraction of the existing stock assumed above—here we are 
assuming depreciation by sudden death. 

Constructing a series of equivalent capital inputs used in the sadd stage 
of the analysis, we find that the formula of imputation is identical with 
equation (16). Yet alternative investment series are employed, each of 
which corrected, according to equation (10), for an arbitrarily selected d, 
the rate of embodied technical progress: . 


t—1 
(17) Zenn = S D Fal Léin, 
J omTj—t 


The production function and technical progress 


On the assumption of a purely disembodied technical progress, the capital ` 
variable employed is the simple gross stock, Xix. Equation (15) is identifi- 
able with equation (2). Thus, the year constant, A;, which, presumably, 
signifies the state of technology in year t, is expressed as 


(18) A, = Aer, 


where y is the rate of disembodied technical progress. 

Adopting the concept of a partially embodied technical progress and an 
arbitrarily selected y, we find that the capital variable incorporated in 
equation (15) is Xup and the remaining rate of disembodied technical 
progress replaces y in equation (18). 

The introduction of a new variable into the production equation, the 

“investment intensity factor,” 


3 This analysis combines cross-section and time-series data. For a discussion of econometric 
aspects, see Hoch [8]. 
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average gross investment in year ¿ — 1 





Ww SC H 
Í average gross stock at the beginning of year é — 1 

enables us to accept the embodiment approach while rejecting the procedure 
requiring an arbitrary selection of d. The capital variable incorporated in 
the empirical production equation, in this zase, is the simple gross stock, 
Xun and equation (18) is reformulated as follows: 


(19) A, = A'N, 
or, alternatively, 

(20) b Ay = Aleit, 
or 

(21) Ay = A'Zerttan, 


where h, stands for the age of the average asset in the gross stock looked 
upon as a weighted factor of investment intensity in the past.‘ 

The embodiment approach is interpreted to mean that the level of the 
szate of technology depends upon the intensity of gross investments, the 
underlying proposition being that a faster turnover of productive assets 
brings about a faster implementation of technological improvements. An 
alternative interpretation suggests that the insertion of the investment 
intensity factor merely mitigates the effects of errors in the measurement of 
a variable already present in the equation, namely, capital. 

Consider, for instance, the reciprocal of fector W in a simplified stationary 
Sale, We are assuming thereby that the nat investment is nil. Thus, J,, in 
equation (16), is a constant, and T, denoting an average T; equals 1/W. 
We accept equation (10) as relating the true value of gross investment to 
the observed gross investment figures. We also suggest that the ratio of the 
“true” stock—that is, the equivalent stozk—to the gross stock may be 
taken to equal the ratio of the average obs2rved investment to the average 
tzue investment in the existing true stock. ‘mputed as a geometric mean. 

It could be shown that, under these assumdtions, parameter ô in equation 
(20) above can be expressed as follows: 


(22) Sr SE H 
where fi, we recall, is the production elastizity of capital and d is, presum- 
ably, the rate of embodied technical progzess. Similarly y, the rate of 


technical progress, can be expressed as 


4 Note that 
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(23) y= + By, 


where ~* is the remaining rate of disembodied technical change. 


Empirical production functions with the simple gross stock variable 


The estimated parameters.—Table 1 presents the least-squares esti- 
mates cf the production elasticities for equation (15). The variables included 
in Regression 1 are the logarithmic value of the gross product as a depen- 
dent variable and the logarithms of the current expense, the gross stock of 
the farm capital, labor, and land endowments as independent variables. The 
gross stock of farm capital is replaced by the logarithmic values of farm 
plant and farm equipment in Regression 2. “Farm plant” includes all assets 
of which the life-span is longer than ten years, except, of course, land. “Farm 
equipment” includes all farm assets of which the life-span is longer than one 
year but shorter than, or equal to, ten years. The mean values for 1936 


Table 1. Estimated production elasticities, geometric mean values, and 
annual rates of growth of kibbutz production, 1936-1960 





Regression 


coefficients Beer Geometric mean values 
Item ee ete HE 
= Re- | growth*| 1936 | 1960 units? 


gression Ilgression 2 
Current expense 0.474 0.505 0.105 18 | 254 | thousands of dollars 
(0.026) | (0.026) 


Equipment 0.030 -079 | 34 | 165 | thousandsof dollars 
(0.021) 
Plant 0.129 101 61 | 650 | thousands of dollars 
(0.028) 
Capital 0.242 .085 95 | 815 | thousands of dollars 
(0.033) 
Labor 0.310 0.340 044 27 95 | man-years 


(0.031) | (0.031) 


Land 0.036 0.036 -064 | 212 | 766 | hectares 
(0.013) | (0.013) 








Sum of regression 1.063 1.070 
coefficients 


R 0.9831 0.9825 





Gross preduct 0.115 36 | 553 | thousandsof dollars 








® These are least-squares estimates of the annual rates of growth for the equation 
nX. =m, Lg, where Xz. stands for the annual geometric mean value of variable k. 

> Variables, presented in value terms, were measured in Israeli pounds at 1960 
price levels and converted to U. S. dollars at the rate of 2.65 Israeli pounds per one U.S. 
dollar. 
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and 1960, the annual rates of growth of the output, and the various input 
endowments are also given in Table 1. 

Explained and unexplained growth.—The pace of technical progress 
could be traced through the series of 28 consecutive estimates of year con- 
stants as suggested by equation (18). The year constants estimated for 
Regression 1 are plotted against the time variable in Figure 1 and indicate 
the secular trend.’ The corresponding estimate of the rate of disembodied 
technical change, y in equation (18), was 0.0304. The rate estimated for the 
series of year constants obtained for Regression 2 was 0.0322. The two 
estimates imply that the annual rate of unexplained growth, attributed to 
disembodied technical progress, was approximately 3 percent. Not unex- 
pectedly, by inserting the estimated elasticities and the corresponding rates 





5 Note that the form of an exponential trend, in this case, is inferred from rather than 
imposed upon the empirical analysis. 
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Figure 1. The pace of technical progress—the year constants correlated 
to time 
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of growth into equation (7) we could arrive at a similar estimate of y. 
Approximately 2 percent of the 11.5-percent annual growth in the gross 
product is attributed, in terms of equation (7), to capital formation. The 
combined contribution of land and labor taken together amounts to 1.5 
percent. Altogether, 8.5 percent of the annual growth in production is 
attributable to changes in the input. endowments, including changes in 
current expense. Three percent of the 11.5-percent annual growth rate in 
production is undetermined. 

The optimal growth rate.—As suggested by equation (8), the rate of 
capital stock is, indeed, higher than the weighted rate of growth of land and 
labor. Yet it clearly falls short of the rate of growth of the gross product, 
which, in its turn, falls short of the rate predicted by that equation. Insert- 
ing the estimated elasticities (ĝx’s) and the recorded rates Ñ/N and L/L 
and 2 into equation (8), we find that the predicted rate of growth of both 
the capital stock and gross product is 15.7 percent. The difference between 
the anticipated rate and the observed rates is attributable to a series of 
changes in R. The real external rate, R, was doubled from 1936 to 1960, 
mainly because of a decline in the portion of the credit allotted by the credit 
agencies, that is, b in equation (1). Considered within the framework of the 
simple equations presented in the previous section, an average annual rate 
of change in R of approximately 3 percent results in anticipated rates of 
growth of 12.5 percent in the gross product and 9.5 percent in capital. 
These figures fall in the vicinity of the ones reported in Table 1.6 


Capital formation and technical progress 


Production functions with equivalent capital.—Table 2 presents the 
results of the attempt to incorporate equivalent capital variables, imputed 
according to equation (17), in the regression analysis. It must be pointed out 
that alternative capital variables were found to be highly correlated with 
one another. i 

As can be expected, the estimated production elasticity of capital declines 
as the assumed rate of embodied technical change increases. As a result, 
unexplained growth or disembodied progress disappears only when the 
assumed rate of change is quite artificially set at 30 percent. Another aspect 
of the decline of estimated elasticities is reflected in Table 3, which com- 
pares the series of estimated elasticities and the geometric means of the 
corresponding capital variable in the mid-period year (1948). The two are 
definitely proportional; hence, following equation (12), we find that the 
estimates of the marginal returns obtained for variables with different rates 


8 There is good reason to believe that changes in R were unforeseen, at least until the late 
fifties. Correcting for these changes, we add [—:/(1—6:—84)](R/R) to equation (8) in order 
to predict G/G. For predicting K/K, the necessary addition is [(6;—1)/(1—f1—Bs)|(R/R). 
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Table 2. Production elasticities obtained for equations including “equiv- 
alent” capital variable with alternative rates of embodied tech- 
nical progress* 




















Regression coefficients for 
Regres- Assumed annual Sum of 
Sion rate of embodied current , regression ei 
technical change expense capital | labor l land | coefficients 

1 0.00 0.475 | 0.242 0.310 ; 0.036 1.063 0.9831 
12 .02 .483 .232 .310 .036 1.061 -9829 
14 04 .488 .216 .312 .036 1.052 .9829 
16 -06 .490 .202 .314 .036 1.043 .9828 
18 DR -492 191 .316 .037 1.036 .9827 
110 .10 .493 .181 .318 .038 1.030 -9827 
120 .20 .500 .150 .323 .039 1.012 .9825 
130 .30 .506 .132 Er .040 1.005 .9824 
140 40 .510 121 .330 040 1.001 - 9824 
150 0.50 0.514 0.112 0.331 0.040 0.997 0.9823 














2 All the equations allow for firm and year effects. 


Table 3. A comparison of the estimated production elasticities, the 
geometric means, and the marginal returns imputed for the 
mid-year period, 1948 


Assumed rate of embodied technical progress 














Item 
0.00 0.02 0.04 0.06 0.08 0.10 0.20 | 0.30 0.40 0.50 
Equivalent 
stock in 19489} 887.2 | 797.5 | 719.6 671.0 | 628.6 | 593.7 | 481.8 | 428.9 | 389.3 | 366.5 
Elasticity of 
capital? 0.241 | 0.232 | 9.216 0.202 | 0.191 | 0.181 | 0.150 | 0.132 | 0.121 | 0.112 
Estimated gross j 
marginal 
returns? 0.101 | 0.108 | 0.111 | 0.112 | 0.113 | 0.123 | 0.116 | 0.116 | 0.115 | 0.114 





a Measured in terms of the productive capacity of a current investment unit. 
From Table 2, 
° The external rate, R, in 1948 amounted to 0.107, consisting of a depreciation rate of 0.058 and a 
rate of interest of 0.049. 


of embodied technology are virtually identical with the one obtained for 
the zero rate variable.” The zero is the only rate of embodied technical 
progress resulting in an estimate of marginal returns consistent with the 
corresponding external rate. 

A direct approximation of ¥.—Unable to determine y indirectly, that is, 
through the series of iterations, we venture another attempt to gauge the 


1 This result is by no means inherent in our model. Note that the variables in our regression 
analysis are the logarithms of the observed variables. Let X(0), etc., stand for the geometric 
means of the dependent variable and the two alternative independent. variables in the relation- 
ships X(0)=X(1)% and X(0)=.X'(1)’, respectively. Alsc, let Z(0)stand for log X(0), ete. A 
linear relationship in the logarithmic form of the two alternative independent variables, that 
is, Z(1)=qZ'(1), does imply that p’=(1/g)6’, but not that [Y(0)/X()]/EX0)/X'(M=¢. 
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magnitude of the rate of embodied technical progress within the framework 
of equations (19) to (23). 

The estimates of the parameters of equations (19) to (21), including a 
version of equations (19) and (20) which allows for separate intensity fac- 
tors for plant and equipment, are presented in Table 4. 


Table 4. The coefficients of technical progress and investment intensity* 


















































Techno- Investment intensity 
Re- | logical Age os a 
gres- |improve- ; : assets 
sion Sen t Totalinvestment ia Plant Equipment s 
Y e ô ei D sii Co 
3 0.0329 | 0.2094 0.9223 
(0.0021)| (0.0923) 
32 0.0339 —0.0083 -9279 
(0.0021) (0.0043) 
33 0.0396 —0,0273 -9223 
(0.0057) $ (0.0197) 
41 0.0344 0.1294 0.0827 ` -9317 
(0.0021) (0.0657) (0.1728) 
42 0.0330 0.0059 —0,0043 0.9261 
(0.0021) (0.0031) (0.0027) 








8 Excluding t, the independent variables were annuel averages, the dependent variable being In Ar. 
This estimation procedure rules out variation and ccvariation within years. Imposing a restriction 
A;=0 and inserting t and variable Wy; into equation (15) allows us tc estimate simultaneously the 
coefficients y, t, and e, and the elasticities of production. The estimated parameters were as follows: 


Current 
Regression expense Capital Labor Land s k 
130 0.565 0.206 0.266 0.035 0.184 0.028 
(0,023) (0.031) (0,031) (0.013) (0.097) (0.002) 
131 0.563 0.199 0.245 0.037 0.029 
(0.023) (0.031) (0.027) (0.913) (0.002) 


The impact of investment intensity appears to be quite significant. For 
instance, doubling an investment-intensity ratio of 0.05 is supposed to 
result in a level of production which is higher than a corresponding level 
obtained for an identical bundle of inputs during the same year. The dif- 
ference amounts to a mere 1 percent according to Regression 31 but to 8 
percent according to Regression 32.8 If the old ratio has been maintained 
for a long enough period—for instance, ten years—the immediate impact 
amounts to 5 percent, according to Regression 33. 

Strictly, the interpretation of ô formulated by equation (22) applies only 
in the particular case stated above. Yet venturing an attempt to gauge the 
magnitude of y, we arrive, following Regression 32, at the estimated rate 
ý= —28/8,=0.07. The observed rate y, interpreted accordingly, is divided, 
following equation (23), into two: one helf, that is, 1.7 percent, is attribut- 
able to capital; the other half remains unexplained. Although this observa- 


8 Also, e= [6X0/6(d)][1/Xo], the gross stock remaining constant, where d stands for the de- 
preciation rate. It may be envisaged, therefore, as an output-replacement coefficient indicating 
the percentage change in output due to a change in the rate of depreciation. 
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tion is consistent with the embodiment proposition, it does not necessarily 
prove it. The introduction of the investmeat-intensity factor might have 
mitigated the effect of errors in the capital ~ariable other than the neglect 
of embodied technology; a major source of such errors is, as suggested by 
Jorgenson [4] and Jorgenson and Griliches [5], the inevitably wide applica- 
tion of index numbers in the empirical work. 

For instance, the ratio of the investment price index to the farm product 
price index used in this study grew annually at a rate of 4 percent. To the 
extent that this phenomenon reflects an error of measurement which is 
positively associated with time, it may have resulted in an error in the 
capital variable of the type mentioned above. 


Quantitative changes in the labor endowment 


The coefficient 4; (the farm constant) in the production equation (15) 
reflects, among other things, the firm’s managerial capacity. Holding the 
A,’s constant through time, we are implicitly assuming a constant manager- 
ial capacity. This strong assumption may be replaced by a weaker one sug- 
gesting that the relative capacity remains constant, that is, 4;/A,’ is con- 
stant for any pair of farms among the 33 fa-ms studied; the absolute level 
of A; is subject to changes through time. Probably 


(24) Ai = Aie, 


Aa denoting the ith farm constant in year L 

Although it was almost impossible to test this proposition with the time- 
series data at our disposal, it could be examined in a cross section covering 
three-quarters of the entire kibbutz populatien in the years 1958-1960. The 
enlarged sample contains the 33 farms studied in the previous sections. 
These farms, established before 1936, were, >n the average, 30 years old in 
1958. The cross section also includes a group of 64 “young” farms estab- 
lished after 1947 and a group of 80 “interm-diate’’ farms established after 
1935 but before 1948. In 1958 the average ycung farm was 10 years old and 
the average intermediate farm was approximately 18 years old. 

A group constant, A,, can be substitutec for the farm constant, A;, in 
equation (15) and estimated by using the Jata collected in the enlarged 
cross section. An examination of the estimated group constants reveals that 
these are positively associated with the corresponding age of the average 
farm?: 


? The estimated elasticities were as follows: 
Current Capital Labor Land R 
expense 


0.647 0.225 0.226 (0.010) 0.915 
(0.083) (0.030) (0.029) (0.013) 
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Group Age Group constant (4,) 
Old 30 years 1.068 
Intermediate ` ` 18 years 1.006 
Young - 10 years 0.960 


This relationship undoubtedly reflects a variety of factors, mcluding, for 
"instance, differences in location. Yet we are inclined to believe that exper- 
ience is a dominant factor in this respect. The magnitude of A in equation 
(24), which is consistent with the three pairs of figures presented above, is 
0.005. Considering this rate as a crude estimate of a coefficient of learning, 
we can say that approximately one-sixth of the estimated rate of technical 
change, 9, or one-third of the remaining rate, ?*, is ascribable to improve- 
ments in management or qualitative changes in the labor force. 


The pace of growth beyond 1960 


Applying the parameters derived from the analysis of the 24-year period 
1936-1960, to the 1961-1965 land, labor, capital, and expense figures of the 
group of 33 farms under study, we arrive at the anticipated gross product 
figures compared with the observed figures in Table 5. 


Table 5. Estimated and actual gross product: the average farm firm 
1961-1965* 





Anticipated figures 





Year - OO OT Oe ——— | Actual figure 
Estimate 1 Estimate 2° Estimate 34 

1961 1.079 a 1.064 1.085 

1962 1,201 # 1.177 1.192 

1963 1.244 p LS 1.209 

196¢ 1.295 g 1.254 1.274 

1965 1.404 F 1.336 1.415 








e Anticipated and actual figures are presented as percentages of the corresponding 
1960 figures. The absolute figures in the base year in thousands of U.S. dollars were 580 
for estimate 1, 564 for estimate 2, 549 for estimate 3, and 553 for the actual gross out- 
put. 

b Imputed according to the parameters of Regression 1, assuming y = 0.03. 

c Imputed according to the parameters of Regression 18, assuming 4 =0.08 and y* 
=0.017. 

d Imputed according to the parameters of Regression 1, assuming y=0.08 and 

* 
y* =0.015. 


Contemplating a purely disembodied technical change, we arrive at 
estimate 1 in this table. Adopting the parameters and the measurement of 
the capital variable which are consistent with the embodiment hypothesis, 
we arrive at estimates 2 and 8. 

We ncte that the estimated and the actual figures fall very close to each 
other. Since the sum a? Lët in estimates 2 and 3 is approximately 3 percent, 
which in turn is the rate of progress, y, underlying estimate 1, and since the 
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farm firm under study is assumed to be a profit maximizer, the similarity 
reflected in Table 5 is not unexpected. 


Conclusions 


The analysis of the pattern of growth of tae Israeli kibbutz farm suggests 
that 10 to 10.5 percent of an observed annual 11.5-percent rise in the farm 
gross product is attributable to quantitative and qualitative changes in the 
input endowments. Capital formation appears to be the crucial element. 
An attempt to gauge the real contribution of capital formation indicates 
that 2 percent of the annual 11.5-percent “ise in the level of production 
could be attributed to capital. This contribution is comparable with 1.5 
percent attributed to land and labor taken tegether, 5 percent attributed to 
the extended utilization of raw materials, and 3 percent attributable to 
technological improvements. Furthermore, a closer examination reveals that 
a considerable portion, approximately one-half, of the last item is apparently 
associated with capital or capital formation, probably as a result of tech- 
nological improvements carried through the flow of gross investments. 
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Why Peasant Farmers Borrow 


Mixxiarp F. Lonc? 


Interest rates are high in the rural credit markets of poor countries. Yet it is 
often said that the rates of return on capital invested in traditional inputs is 
low. Under these conditions it would seem uneconomic for farmers to borrow; 
if funds are needed, farmers should sell assets. If the expected costs are 
greater than the expected benefits, farmers will not have as much incentive 
to borrow money. Indeed, the evidence suggests that in poor countries most 
farmers are free of debt. But there is great diversity; some farmers do have 
high marginal returns on capital; some borrow at low rates; seasonality influ- ` 
ences the debt structure, as does the level of wealth; and transactions costs 
may make borrowing cheaper than selling assets. Introducing uncertainty 
reduces the chances that farmers will borrow. 


N Transforming Traditional Agriculture [13], T. W. Schultz argues that 
many writers have mistakenly suggested that in peasant agricultures 
labor is so plentiful as to be redundant whereas capital is quite scarce.) 
Schultz does not accept the notion of hidden unemployment and suggests 
that on capital the marginal return, at least when invested in traditional as 
distinct from modern inputs, is low, probably of the order of 8-5 percent 
per year. My analysis in this article applies to either high or low returns to 
capital in traditional agriculture; however, it provides a basis for rationaliz- 
ing within Schultz’s basic framework a conundrum which he does not ade- 
quately explain: If the return on capital is low, why do farmers borrow at 
the high interest rates we know to prevail in many rural credit markets? 
Schultz deals with this issue only in passing: 


The factual question of the net rate of return that money lenders obtain will be 
held in abeyance, although what is charged and what is collected under these cir- 
cumstances could make a large difference. Suppose, however, that the net rate were 
inordinately high by normal standards but that these loans were used predominantly 
to straighten out the consumption streams of particular families who were not 
demanders of reproducible material capital and of land as sources of permanent in- 
come streams. Suppose also that the loans were not used to invest in human capital. 
The market for consumption loans could be a different market from that for the 
permanent income streams under discussion. Furthermore, even when there are some 
loans strictly for agriculture production, some of these may entail high risk uses of 
funds, and for these it is to be expected that the charges of the money lender would 
be high (13, p. 86]. 


* I wish to thank James Kindahl, Jere Behrman, Howard Kunreuther, Eugene Smolensky, 
and the reviewers for this journal for telling me what was wrong with an earlier draft of this 
article. What remains incorrect is my responsibility. 

1 Some of the more important contributions to this debate include Eckhaus [8], Leibenstein 
(7], Lewis [8], and Bants and Fei |12]. Paglin [10] recently completed a study of Indian agricul- 
ture which supports Schultz’s thesis on labor employment, but Paglin’s interpretation has been 
questioned by Bennett [2]. 





Muraro F. Lone is associate professor in the Graduate School of Business, University of 
Chicago, on leave with the Harvard Development Advisory Service in Pakistan. 
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Schultz’s paragraph is somewhat difficult to interpret, mixing as it does the 
reason why lenders charge high rates ‘because default substantially reduces 
the lender’s realized return) with the explanation of why farmers are willing 
to borrow at rates many times what, he asserts, they can earn on capital. 
Farmers cannot, as Schultz suggests, be separated into those who produce 
and those who consume’; and any farmer with some capital of his own has, 
as an option to borrowing, selling law-yielding assets to finance his con- 
sumption. If borrowing is frequently undertaken by producing farmers with 
capital of their own, then presumably the expected advantages are as 
great as the cost of the loans. 

The role of borrowed funds can best be understood in the context of farm 
decision making on the allocation of capital. Farming combines the dimen- 
sions of the firm and of the consumer: a farmer’s decisions encompass the 
allocation of wealth between present and future consumption, the choice 
between holding capital in risky and less risky forms, and the allocation 
of time between labor and leisure. A decision to consume more today means 
a reduction in owned capital. This can imply any combination of the 
following: (oi) less future consumption, (6) more work to offset the loss of 
capital, and (c) the holding of a riskier but possibly higher-yielding port- 
folio. In the present analysis of farm credit, the farmer’s four choices are 
reduced to two; if we presume that the labor-versus-leisure and present- 
versus-future-consumption choices? have already been made, the demand 
for credit is considered as a question of allocating capital in an action space 
which has only yield and risk for its dimensions. In the first section, the 
problem is reduced to one of choice among assets with known yields; in 
the second. it is expanded to include allocation under uncertainty. The 
third section is devoted to an empirical analysis of farm borrowings, based 
primarily on Indian data, to test how well the theoretical model can ex- 
plain observed behavior; the fourth section contains the conclusions. 

As a setting for the problem, it is assumed that the major crop is an 
annual, such as rice, harvested once during the year; that in a normal year 
the farmers under consideration produce more of the major crop than is 
needed to feed their families; and that they have access to markets in which 
surplus production, factor inputs, and assets such as land can be bought 
or sold. 


2 As it stands, Schultz’s argument is incomplete; he needs to add that producers do not lend 
to consumers, for lending as well as borrowing could equate on the margin the returns from 
lending and production. Schultz suggests in the last sentence of the paragraph that, in addi- 
tion to consumption loans, producers may also borrow for “high risk uses of funds.” Though 
he does not say so, presumably these high risk uses also promise high returns to the borrower, 
or he would not be willing to pay the high rates. 

3 The problem of time paths has been assumed away by separating the consumption and 
portfolio decisions and allowing the trading of assets at the end of each time period. For an 
article which does discuss investment and consumption choices over the course of time, see 
Hirshleifer [5]. 


Way Peasant Farmers Borrow / 993 


Borrowing Under Certainty 


We assume that the farmer’s objective under conditions of certainty is to 
allocate his present wealth so as to maximize the wealth available to him 
at the end of the production period. If changes in the value of assets are in- 
cluded in income, the problem can be treated as one of maximizing income. 
In the situation under consideration, the farmer is viewed as investing his 
original wealth (W) in production capital (C) in order to maximize his in- 
come (FY). If opportunities justify the action, the farmer can increase his 
capital holdings by borrowing (B); if opportunities are unfavorable, he 
may choose to hold part of his wealth as cash (M). This last option will be- 
come more relevant in the next section; under conditions of certainty, the 
yield on holding money is zero. 

Figure 1 depicts these conditions for a typical farmer operating in a 
traditional agriculture. The marginal-efficiency-of-capital schedule (MEC) 
has been drawn to indicate decreasing returns to additional holdings of 
production capital (C) on the assumption that the farmer’s managerial 
talents are limited and he cannot purchase more on the market. Production 
capital, as defined here, includes not only land and farm implements but 
also the liquid assets held as working capital at the onset of the production 


Rates of return 
and borrowing 
costs 


Re 





Wc B > Rupees 
M. S 

C=0 C =u A 

M=W M=0O 


Figure 1. Borrowing under certainty 
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cycle! and, in a sense, turned into field crops as the growing season pro- 
gresses. The borrowing schedule (B) indicates the cost of debt. The line 
Y indicates the farmer’s initial endowment of wealth; the amount of bor- 
rowed funds is measured from the line W as axis to the right. If the return 
on production capital fell to zero before the total investment of the farmer’s 
wealth, the remainder would be held as cash (JJ), measured from W as 
exis to the left. 

Farmers might be considered as having another option, that of making 
loans. In fact, in developing countries farmers are often constrained in 
lending by family obligations which may require them to lend available 
funds to family members but preclude their charging the market rate of 
interest. But even if they do lend at going rates, there is a difference, be- 
cause of administrative costs and risk premiums, between the rate they 
must pay as borrowers and what they can earn as lenders. This perhaps ex- 
plains what we observe in developing nations, that many farmers neither 
borrow nor lend’: at the point where their entire wealth is invested in pro- 
cuction capital (W=C), the marginal rate of return on this capital is 
greater than they could earn on loans but less than they would have to pay 
as borrowers. It is not difficult to incorporate lending into the formal 
analysis; in the certainty case under consideration, the farmer would lend 
if the marginal return on production capital fell below the return on loans 
for values less than his original wealth endowment. But because we are here 
concerned with how farmers borrow and not with why they lend, I will 
limit consideration to the simple model in which holding cash is the only 
alternative to investing in production capital. 

To maximize his income, the farmer would equate the marginal return on 
capital invested in production with the costs of borrowing: 


max Y = P-q(C) — g(C) — RB 
subject to W=C—B, 
where 


P is the price of the output, 

q(C) is the amount produced, 

R, is the interest rate on borrowed funds, 

b is the amount borrowed, and 

g(C) is operating costs, including an allowance for the depreciation of 
capital. 


li d¥/dC>R, at W=C, the farmer will borrow; if d¥/dC < R, but greater 


4 Tt is assumed that the farmer, knowing the prices of factors, has made the optimal alloca- 
tien between physical capital and other inputs. 

5 Penny [11] claims that subsistence farmers have a strong dislike for either borrowing or 
leading. 
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than zero at W=C, the farmer will neither borrow nor hold cash but will 
invest all his wealth in production capital. 

It is this last situation which is depicted in Figure 1; income is maximized 
by putting all wealth into production capital (shown as point A). Although 
Schultz’s model, unlike the one given here, is not free of uncertainty, the 
situation depicted accords with his view of conditions among farmers in 
traditional agricultures: the average individual is not borrowing to finance 
new projects because over the long, relatively static past all investments 
yielding high returns have been undertaken.’ 

But in fact within the farming community there is considerable hetero- 
geneity: new families and farms are continually being formed; on older 
farms, sons may be better or worse managers than their fathers; prices of 
both inputs and outputs fluctuate; and, as suggested in the next section, the 
vagaries of nature cause both expenditures and outputs to differ from their 
- expected values. As a result of the diversity of conditions, some farmers un- 
doubtecly find it profitable to borrow. Consider the following cases: (1) 
If, with the same wealth and the same cost of debt as the farmer depicted in 
Figure 1, another farmer had ways to use capital that were more productive, 
he might borrow. Better management, a change in the regional terms of 
trade, new opportunities, any one of these might cause the MEC curve to 
be displaced far enough to the right to make borrowing profitable. (2) A 
farmer who could obtain funds at lower rates (from a government agency, 
for example, or a relative)? might find he could raise his income by borrow- 
ing. A downward shift in the B curve in Figure 1 suggests that farmers will 
borrow more at lower interest rates. (3) In a seasonal agriculture the alterna- 
tive to borrowing during the growing season is to start the year with enough 
working capital to meet all outlays between the planting of a crop and its 
sale. Short-term borrowing, although expensive, may be preferable to hold- 
ing that much working capital; for example, it would pay a farmer to bor- 
row for one month at a 50-percent annual rate? if as a result he could switch 
working capital into physical capital yielding 5 percent per year. The 
rate variables for B and MEC in Figure 1 reflect analogous time periods; ` 
introducing loans of shorter duration zhan a crop year could be depicted 
as lowering the cost of borrowing. As noted in the third section, many 
agricultural loans are indeed for periods of less than one year. (4) A newly 
established farmer with the same opportunities {the same preduction func- 
tion) as others but with little wealth might also find it advantageous to 
borrow. This situation would be depicted by a leftward shift of the W 


6 The data cited in the third section support this view as descriptive of the conditions of 
many Indian farmers. 

7 Relatives frequently lend to each other at no charge or low rates of interest. Lending 
within the extended family may be a form of mutaal insurance. 

8 Of course, once administrative costs and risk losses have been subtracted, the yield to the 
lender will be much less than 50 percent. 
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line in Figure 1, the other curves remaining unchanged. (5) Transaction 
costs may make borrowing a cheaper way tc adjust to short-run changes 
than selling assets, even though on the marzin the annual return to the 
asset is less than the costs of borrowing.® This is especially true if the asset 
is likely to be repurchased. If, as is likely, there are economies in farming 
contiguous pieces of land, a farmer will be averse to selling acreage if he 
is not certain that he can repurchase lenc in zhe same area at a reasonable 
price. 

Tenancy and poverty are often said to nfltence a farmer’s debt position. 
Though frequently found together, these two factors can be separated con- 
ceptually. Tenancy is discussed here; poverty is postponed to the next sec- 
tion. If tenancy takes the form of sharecrcpping, with the landlord receiving 
a fraction of the output in return for the use of land, the marginal return 
on capital to the cultivator will be smaller tkan if he owned the land him- 
Self 19 However, the rented land represeats wealth additional to his own 
over which the farmer has controls. In Figure 1, this position would be de- 
picted by a leftward shift in the MEC curve and a rightward shift in the W 
schedule. The two effects are additive, bcth working to reduce the amount 
of borrowed funds. The predicted effect of tenancy, other things held 
constant, is to reduce, not increase, the amount. of debt. For a farmer who 
wants to work more land than he owns, reatingz is a substitute for borrowing 
to buy land. 


Borrowing Under Uncertainty 


The vagaries of nature make agriculture a very uncertain business. Both 
output and expenditures are subject tc rendam fluctuations," and this un- 
certainty will influence the farmer’s choice of portfolio. In this section, 
we will examine the selection of an ex arte portfolio, that is, the portfolio 
chosen before the growing season but subject io change during the season if, 
say, expenditures or production are different ‘rom those expected." 


9 Tf transaction costs are 5 percent both on purciase ind zale of an asset, and if the asset 
will earn 20 percent on an annual basis, and if the farncer’s cash needs are for six months or 
less, it is better to borrow than to sell the asset if the inte-est rate is below 40 percent per year. 

10 Presumably the farmer will desire his investments to pay a profitable return during the 
life of his lease. If on termination of the existing lease the renter can be dispossessed, he will 
not undertake investments which will cnly pay off over a long period, unless the investment 
is in a movable object. Where the land rental is fired ir amount, renting shifts the farmer’s 
average product curve without affecting his marginal return. 

1 Yt makes little difference to the discussion whether household expenditures are included 
in costs; but part of consumption outlays—for exampk, ceremonial expenditures resulting 
from the death of a family member—are subject to random disturbances. 

D The literature on this problem is very extensive; see, for example, Farrar [4] and Hirsh- 
leifer [5] and the references which they cite. The presentation given here and the problem 
discussed are most closely associated with Tobin DS. 

13 Jn the remainder of the discussion, attention will be concentrated on expenditures. 
Randomness in output can be handled by assuming compensating expenditures; for example, 
to offset a crop failure, a farmer could purchase out at equal to the difference between actual 
and normal production. 
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The farmer’s concern is to allocate a given amount of wealth, possibly 
supplemented by borrowing, between production capital and money (M). 
Under conditions of uncertainty, holding cash ex ante is likely to be eco- 
nomical because, unlike funds invested in production capital, money can be 
used to meet unexpected outlays and thus avoid the costs of illiquidity, 
which in this model are taken to be the costs of borrowing.“ On the other 
hand, the cost of holding money ex ante is the income foregone on produc- 
tion capital. The need to hold money depends upon the variation in the dif- 
ference between income and outlays. In the model, only liquid assets that 
the farmer intends to hold throughout the year are treated as money; as in 
the first section, funds held to meet expected outlays during the growing 
season are included in production capital. It is assumed in the model that 
when expenditures ex post differ from planned outlays, the difference is 
met by a change in cash holdings. If available funds are inadequate to meet 
unexpected outlays, the remainder is borrowed"; if the farmer has surplus 
funds ex post—that is, funds not needed to meet expenditures—these are 
used to repay any outstanding debts, with the excess being held as cash 
until the end of the production period. For the next production period, the 
farmer can reallocate all the assets in his portfolio. 

The problem, then, is seen as maximizing the following function: 


max B(Y) = Pai ei — f S- YS — Mas, 
M 
subject to M=W—C. 
The symtols have the same interpretation as in the first section; of the new 


NM Conceptually, this argument is analgous to Keynes’s precautionary motive for holding 
cash: “To provide for contingencies requiring sudden expenditures and for unforeseen op- 
portunities of advantageous purchase ... are further motives for holding cash... . If de- 
posit interest is earned or if bank charges are avoided by holding cash [italics mine}, this decreases 
the costs and strengthens the motive” [6, p. 196]. One of Keynes’s other reasons for holding 
money—cash kept for transactions purposes, that is, to meet expected outlays—has been 
handled in this article as part of production capital. Holding cash for speculative purposes, 
Keynes’s third reason, is not discussed in this article, but speculation could be treated as 
affecting the attractiveness of holding cash compared to production capital. Tokin draws a dis- 
tinction between cash held for transactions purposes and cash held for speculative purposes: 
“In contrast to transactions balances, the investment balances of an economic unit are those 
that will survive all the expected [italics mine] seasonal excesses of cumulative expenditures 
over cumulative receipts during the year ahead. . . . If cash is to have any part in the com- 
position of investment balances, it must be because of expectations of fears oi loss on other 
assets” [15, p. 66]. But the precautionary motive noted here implies that there is yet another 
reason why cash is held in investment balances, which are expected to survive seasonal changes 
in expenditures and receipts; it is that income may be enhanced by making provision for the 
variations ir. transactions outlays. A recent treatment of the precautionary motive for holding 
cash, similar to that presented here, is to be found in Whalen. He argues thaż optimal cash 
holdings for precautionary purposes vary “in proportion with the cube root of (1) the variance 
of the distribution of net disbursements, (2) the cost of illiquidity, and (8) the reciprocal of 
the opportunity cost rate” [16, pp. 318-319]. 

13 Actually, the farmer’s response to an event need not be independent of his portfolio hold- 
ings. No attempt has been made to build this refinement into the model. 


998 / MuLard F. Lone 


symbols, EH) is expected income; S is the random expenditure variable, 
with mean zero and distribution f(S); r(S—M) expresses the interest rate 
as a function of the amount borrowed. As shown in Figure 2, the interest 
rate is presumed to rise with higher debt~equity ratios because of the 
greater possibility of default. W—C can take on negative or positive values; 
it is negative when the farmer is an ex ante borrower and positive when he 
is holding cash. To maximize expected income, the farmer would equate the 
marginal return on production capital, OE(Y)/éC, with the expected costs 
of borrowing, 0E(Y)/@M, or, what is the same thing, the expected savings 
from holding cash. There are diminishing returns to holding cash ex ante, 
because both the size of the expected borrowing (S—MM) and the rate of 
interest [r(S—M)]| which the farmer expects to pay if he borrows decline 
as cash holdings increase. 


Expected 
rates of 
return and 
borrowing 
costs 





W,C> Bo Rupees 
-M 

C=0 Wac 

W=M M=0 


Figure 2. Borrowing under uncertainty 


How these considerations affect the farmer’s ex ante portfolio choices is 
shown in Figures 2 and 3. Figure 2 depicts the relationship between asset 
holdings ex ante and expected returns; it indicates the ex ante portfolio 
that would be selected by an income-maximizing farmer. The effect of risk 
is to give ex ante monetary holdings a positive expected return, because in 


16 Again, it is not difficult to include lending in the model as an alternative asset. The 
farmer’s choice in this case is among production capital, debt, loans, and money. 
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Figure 3. Borrowing with risk aversion 


the absence of cash holdings the farmer will be forced to borrow ex post if 
expenditures are greater than anticipated. Risk also increases the cost of 
borrowing by adding a risk premium to the lender’s charges; this premium 
is depicted as increasing with the debt—equity ratio. In Figure 2 the farmer 
would maximize expected income by holding part of his wealth in produc- 
tion capital and the rest in cash reserves (as shown by the point A’). 

A farmer who was a risk averter would hold more cash and less produc- 
tion capital in his ex ante portfolio than the combination expected to 
maximize income. To show the effects of risk aversion, the expected yield 
information in Figure 2 has been translated into a third figure, which re- 
lates the farmer’s expected return to the combination of assets he chooses 
to hold. In Figure 3, movement to the right along the horizontal axis in- 
dicates an increasing proportion of wealth held in the form of production 
capital. Holding more capital (and less money) increases the risk and the 
yield up to a point; beyond that point, risk continues to rise but yield falls. 
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The origin of the axis represents a portfoli« consisting of all cash and no 
production capital; point 1 represents a por-folio in which all the farmer’s 
own wealth would be in production capital ¿nd none in money; and points 
to the right of that represent portfolios coataining additional production 
capital financed by borrowing. The yield curve is concave from below be- 
cause of the diminishing returns on both production capital and money and 
is supposed to represent conditions analogous to those depicted in Figure 2. 

The farmer is presumed to be a risk averter, trading off yield against 
risk; the indifference curves are ranked ir order of increasing levels of 
utility.” For the conditions depicted, the ex ante portfolio which would 
maximize expected utility (4’’) contains more cash and less production 
capital than that which would maximize exp2cted income (4’). Introducing 
uncertainty and risk aversion into the mocel reduces the amount of pro- 
duction capital which the farmer would chose to hold in his ex ante port- 
folio and increases the amount of money. The results are similar for a 
farmer who under conditions of certainty would be a borrower; under un- 
certainty he might still borrow, even if he i: a risk averter, but his ex ante 
portfolio would contain less debt and less production capital than under 
certainty. 

Although the considerations raised in th section, uncertainty and risk 
aversion, make it less likely that farmers -vill hold debt in their ex ante 
portfolios, these factors do point to another znd quite important reason why 
farmers borrow. Ex ante, it is not profitab-e for farmers to hold sufficient 
cash to meet every possible contingency. When adverse events require ex- 
penditures greater than cash reserves, farners must go into debt. In a 
traditional agriculture, ex post borrowing to meet unanticipated con- 
tingencies accounts for a large fraction of tke debt of small farmers. 

To disentangle the complex relationship between poverty and debt, it is 
useful to distinguish among three differen: situations: farmers whose in- 
comes are low only because they have had a bad harvest, farmers who are 
poor because they have fewer resources then their neighbors, and farmers 
who are poor because high interest paymen-s absorb much of their income. 


D The risk on the portfolio is assumed to be associated with the variance of the yield, which 
increases with greater holdings of the risky asset, that is, with movement to the right in 
Figure 8. A more realistic treatment would assume that the farmer balanced wealth, not 
yield, against risk. The treatment of tastes toward risk presented here follows Tobin [15]; for 
a more complete discussion, including the case of the investor who prefers risky situations, see 
his article. In addition to the solution depicted in Figure 3, Tobin deals with corner solutions 
in which the portfolio chosen would contain only one asset. He also develops the conditions 
under which a preference map relating yield and varisnce makes sense. 

18 Although separately either uncertainty with prot maximization or risk aversion would 
reduce (or leeve unchanged) the amount of producticn capital held in the selected portfolio, 
the two factors acting jointly could cause the farmer to choose a portfolio containing a larger 
share of production capital. The result would depenc upon the shape of the utility surface. 
Uncertainty reduces the expected yield; to maintain income, the farmer might opt for a more 
risky portfolio. 
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As discussed above, for those who are poor only because of temporary ad- 
versity, borrowing may be a better way to adjust than selling assets.! 
For those who have good opportunities but limited wealth of their own, 
borrowing provides the opportunity to add to capital and thereby increase 
income; only if these farmers have strong preferences for current consump- 
tion will they fail over the course of time to accumulate wealth. On the 
other hand, if the resource which the farmer lacks is managerial talent, he is 
likely to remain poor. l : 

It is said of some farmers that they are poor only because so much of 
their gross receipts goes to repay the interest on loans. Yet being able to 
borrow has probably improved their income position. For example, if the 
borrowed funds are invested in production capital, the debt presumably 
adds to the farmer’s expected income or the project would not have been 
undertaken. But even if debt is used to finance consumption or ceremonial 
outlays, it adds to income if the expenditures would otherwise have: 
been financed by selling assets yielding a higher return than the borrowed 
funds. Only if the alternative to debt is not making the consumption outlay 
does past borrowing reduce present income. 


Empirical Evidence 


The model described in the preceding sections has many behavioral im- 
plications. For example, from knowledge of the farmer’s portfolios, his ex- 
pected returns on different assets, and his prior probability distribution of 
relevant events, it should be possible to determine his risk preference; or, 
conversely, given his risk preference, portfolio, and expected returns, one 
could deduce his expectations about the uncertain future. No data were 
available on which to attempt so sophisticated an analysis; rather, in this 
section, I shall simply try to determine how much of the differences in debts 
among 9,000 Indian farm families can be explained by surrogate measures 
of some of the concepts suggested by the model. The information was 
drawn from a national survey of Indian farmers made in 1951-52; the re- 
ported data [1] had already been aggregated by district and value of farm 
product into 672 subclasses; the proportion falling into each subclass was 
reported and was used as a weight in the regressions. 

Unfortunately the data permitted only a crude test of the model. For 
many of the model’s variables there were no available empirical counter- 
parts. For example, it was not possible to find in the data constructs which 
would measure either transaction costs or risk aversion. On the other hand, 
a fairly good indicator of wealth was available—the value of capital assets 
owned less outstanding debt. The interest rate paid by each class of bor- 
rower was not reported, but there was information on rates by district and 


19 To maintain consumption in spite of short-run income changes is the reason for borrowing 
given by Schultz in the paragraph quoted on the first page of this article. 
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by farm size. Ex post borrowing may teke place if expenditures are unex- 
pectedly high or if income is less than anticipated. The ratio of gross product 
to the value of land was employed to measure the latter, on the presump- 
tion that the price of land, being the present value of expected future re- 
turns, was reasonably well correlated w_th anticipated returns. This ratio, 
then, purports to measure the relation of actual to anticipated income and 
is referred to below as the index of transitory income. Both numerator and 
denominator of this variable are suspect. Net rather than gross product is 
the relevant measure of “actual” income, anc the price of land reflects 
only the residual return to the land, not total income. A better measure of 
this concept might well have shown greater statistical association with 
outstanding debt. It was not possible to ascertain whether the farmer’s 
expenditures were unusually high in the period under consideration; rather, 
the sum of outlays on ceremonies and soft goods®® was taken as the ex- 
penditure variable. This measure includes some ordinary expenditures as 
well as the more unusual ones for which the model suggests the farmer 
might borrow.! 

The production function implicit in tha discussion of the first two sections 
has essentially two inputs: capital, broadly defined, and managerial talent. 
Farmers with more managerial talent presumably are able to produce 
greater output with similar capital stocks. It was difficult within the con- 
fines of the data to find a suitable measure for a farmer’s managerial tal- 
ents; the annual figure for capital expenditures on farming was selected. 
Investment, of course, represents an adjustment between an existing and a 
desired capital stock. Treating this as a measure of managerial talent is 
based on the presumption that, with wealth and other variables held con- 
stant, those who make greater investments have more productive ways to 
use capital.” 

In testing the model, there was no a priori reason to choose among sev- 
eral possible forms, for example, betw=en linearity and log linearity. Of 
course, experimentation can lead to the discovery of a fit which is in fact 
spurious; to guard against this possibiity, half the observations selected 
randomly were set aside until a preferred form for the regression was es- 
tablished. The second set of data and the total sample were then used to 
test how well the chosen model performed on the remainder of the data. 
The first set of regressions in Table 1 skow the results with debt outstand- 
ing as the dependent variable. The independent variables included in. the 
model explain about 40 percent of the differences in debt; it is reassuring 


20 Included in these expenditures were outlays >n such items as death, marriage, and other 
ceremonies, education, litigation, medicine, clothiag, shoes, and bedding. 

2 Even if the expenditure was anticipated, 2 fermer might borrow for a ceremony, such as 
a marriage, if the transactions costs of selling assets were higher than the borrowing costs. 

2 Alternatively, greater investments could be made by ‘armers with the same production 
possibilities but different tastes for risk or income. 
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to find that the empirical model does as well on the data that had been 
withheld as on that used in selecting the model. All the coefficients in the 
first model have the expected sign; most are significant at the 5-percent 
level. In the second set of regressions, the independent variables are the 
same but the dependent variable is the amount of borrowing in the year 
under consideration rather than the amount of outstanding debt. The ex- 
plained sum of squares rises to 50 percent, but the importance of two of 
the independent variables, interest rates and transitory income, drops 
substantially. 

The most important variable (in terms of partial correlation coefficients) 
in explaining the differences in outstanding debt is the amount of invest- 
ment in farm activities. This association is even stronger in the set of re- 
gressions in which borrowing is the dependent variable; the implication of 
this is that outstanding debts may have been incurred to finance prior in- 
vestments. Had it been possible to include in the first model not only in- 
vestment in the present year but in recent past years as well, the correla- 
tion between outstanding debt and capita! outlays would probably have 
been even more marked. Even in the relatively stagnant agriculture of 
India in 1951-52, many of the farmers who borrowed did so to finance 
capital outlays. 

The coefficient of interest rate had the expected sign, but the association 
was not strong, especially in the set of regressions in which borrowing was 
the dependent variable. In other regressicns, in which the specifications 
of the model were slightly different, the negative association between debt 
and interest rates was stronger. The coefficient of the index of transitory 
income had the appropriate negative sign when debt was the dependent 
variable, but the level of significance was low. This is explained in part by 
the fact that the data used had been grouped, a fact which tended to reduce 
the transitory component of reported income, and in part by the fact that 
the measure of transitory income is not very good. It is only because the 
incomes of farmers in an area tend to move together, because all are subject 
to the same weather conditions, that transitory income shows any associa- 
tion with debt. With ungrouped data, the significance level of this variable 
would probably have been higher. Again, a higher degree of correlation 
with debt than with borrowing suggests that, as with the investment vari- 
able, there is something of a timing problem with this measure. Farmers 
probably do tend to borrow more when their incomes are unexpectedly low, 
though with the existing data this tendency is rather difficult to show 
empirically. 

Tf all farmers were operating on the same production function, they 
would desire to hold approximately the same production capital, risk pref- 
erences, tastes, and other inputs in the production process held constant. 
Tf they held the same stock, then those who owned more would borrow less 
to buy physical capital. Thus, the expected relationship between debt and 
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wealth is inverse; yet the results suggest a strong positive association be- 
tween wealth and debt. The reason probably is that in this model the 
wealth variable measures size and, as with most industries, the absolute 
amount of debt increases with the size of the firm.” There is a relationship 
between farm size achieved and farm size sought; large farms grow whereas 
small farms do not. Desired capital stock was not held constant in these 
regressions. Thus, there was a positive association between wealth and 
debt. The relationship was not linear; neither debt nor borrowing increased 
as rapidly as wealth. In relative terms, the wealthy have less debt than the 
poor. 

There is some instability in the estimates of the coefficients based on the 
different data sets, though the values of most are within two standard de- 
viations of each other. I do not doubt that there is error in the measurement 
of the variables and probably some in the specification of the model; the 
empirical work represents a preliminary attempt to test the model of the 
first two sections and to quantify the factors associated with agricultural 
borrowing in a developing country. 

In addition to the above work, the relationship between tenancy and 
debt was examined by fitting another equation, which included as an in- 
dependent variable the percentage of farmed land owned by the farmer 
himself. The coefficient had the expected sign; that is to say, other things 
being equal, debt rose when the proportion of land owned by the farmer 
increased. In the case of India, the coefficient was not statistically signif- 
icant. However, in addition to the information in India, data was available 
on debt among farmers in Thailand.™ In the case of Thailand, too little was 
known about many of the independent variables to test how well the model 
explained the differences in debt. But it was possible to undertake an 
analysis of the relationship between tenancy and debt. The Thai data sug- 
gested a significant positive relationship between debt and ownership. Ac- 
quiring land by renting is a substitute for borrowing to buy land. 

As indicated, for the overall Indian sample, the debts of poorer farmers 
were higher relative to their wealth than those of richer farmers. But it 
should be recognized that many small farmers have little or no debt. In 
India 31 percent of farmers and in Thailand 33 percent had no debts at 
all. And those with little or no debt were primarily small farmers; for ex- 
ample, the average land holding in Thailand of those with no debt was only 
57 percent as large as the holding of those with debts and the average in- 
come of debt-free farmers was only 61 percent as great as that of indebted 
farmers.” 


D Attempts to introduce other measures of size, such as area sown or gross product, foun- 
dered on the problem of multicollinearity. 

2 The data on Thailand were gathered in 1962-63 from a sample of 740 Thai farmers [14]. 

% Because the data for India are grouped, it is not possible to present comparable figures; but 
of those classified as small farmers (those whose area farmed fell in the last three deciles of the 
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It was suggested in the preceding sect on zhat the permanently poor are 
those who are least likely to have good in”estment opportunities. In India in 
1951-52, both the medium- and small-sizel farmers as groups were re- 
ported to have disinvested; only the lazger farmers were adding to their 
capital stock [1, Vol. 1, p. 800]. Of course, tŁere is diversity within groups. 
But if small farmers do not have good investment opportunities, then a 
larger fraction of their debt is likely to be of the unplanned ex post variety. 
No direct test of this hypothesis was possible, but in India small farmers re- 
ported that only 23 percent of their outsianding loans were used to finance 
investment outlays, whereas 60 percent wert to pay for family consump- 
tion; for large farmers, the figures were 35 >ercent for investment and 42 
percent for family consumption. 

Lack of data made it impossible to test several of the other implications 
of the theoretical model: Do farmers whose eutput is more certain? or who 
are themselves less averse to risk have more debt? Do those for whom trad- 
ing assets is more expensive borrow more frequently as a less costly form 
of adjustment to short-run changes? These and other questions await a 
more complete analysis of agricultural credit conditions in one or more 
developing countries. 


Implications 


In both developed and developing countries, governments have programs 
for making loans to farmers. The justifcat:ons for these are usually that 
the interest rates charged by private lenders are exploitative and that a 
lack of capital is both a cause of poverty and a barrier to growth. In another 
paper [9] I have examined the question of exploitative rates. Here, I only 
report my findings: in India and Thailand, at least, monopoly in the credit 
markets exists but is limited. Rates on perhaps 10 to 15 percent of loans are 
above the competitive level. On other loans, the rates charged the peasants 
are high, but the yield to the lender is roughly comparable to the returns 
on capital employed in other ways. Tte e-fectiveness of loans to relieve 
poverty, the second justification for government programs, depends upon 
the present yield of capital and the elastizity of the marginal product curve. 
Here I side with Schultz; only in the mcdernizing sector of a peasant 
agriculture will extra capital yield a higa return. In the traditional sector, 
development will come only after new information and inputs have made 
capital more productive. Giving loans tc poor farmers at low interest rates 
will do little to improve their plight unless the loans are accompanied by 
other inputs which shift their production function.2” 





size distribution) 85 percent had debts of less than 300 -upees; for large farmers (the top three 
deciles) only 25 percent had debts of less than that amaunt [1, Vol. I, p. 75]. 

% It is suggestive that in that area of Thailand, the Central Plain, in which weather con- 
ditions are most stable, the farmers do have muck higher debt-equity ratios. 

27 Penny provides strong support for this policy position [11]. 
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Schultz has depicted a traditional agriculture as one in which farmers do 
not accumulate capital because the good investment opportunities have 
already been exploited. Farming in India in 1951-52 would, I think, be an 
example of a traditional agriculture Yet investment was being undertaken, 
and the regression analysis suggests that perhaps one-half of the investment 
expenditures were financed by borrowed funds. Some of the investments 
were only for replacement purposes and not net additions to capital; but in 
any case, borrowing to finance such outlays implies a marginal return on 
capital as great as the costs of borrowed funds; in India at the time, this 
would heve been roughly 12 percent. The amount of investment was small, 
equivalent to only 4 percent of the existing capital stock of the farmers in 
the sample. Probably only a relatively few farmers had the kind of oppor- 
tunities chat justified substantial investments financed by borrowing. And 
if agriculture is viewed as heterogeneous, the fact that some farmers realized 
yields of 12 percent is not inconsistent with Schultz’s overall view that the 
marginal return to capital in a traditional agriculture is 3 to 5 percent. 

T. W. Schultz has provided a very interesting and useful way to look at 
traditional agricultures. This article has attempted to build on his analysis 
by showing that within the overall static framework of a traditional agricul- 
ture there is considerable diversity among farmers. The life of the individual 
is not static: it is necessary for the farmer to make frequent adjustments to 
variations in weather, family circumstances, and market conditions. More- 
over, there is in traditional agricultures, such as that of India in 1951-52, a 
fringe of farmers who find opportunities to expand. In former times, this 
group comprised merely those who had made the best adjustments to a 
static agriculture. Today it probably consists of the first farmers to trans- 
cend that framework by adopting the techniques of modern farming. 
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Potential Effects of U.S. Commodity Grants 
to Other Countries 


Rosert H. DEANS 


Different types of local currency have been generated by U.S. commodity 
grants since the inception of P.L. 480 in 1954, As an aid instrument, these 
local currencies have good points, but they also have serious deficiencies 
which can be traced to the inherent nature of soft currencies and their legal 
ownership. The differing economic effects of U.S..owned and country-owned 
local currencies became significant when P.L. 480 became a major source 
of U.S.-owned local currencies. Before 1954, about 95 percent of local 
currency deposits were country-owned; since then, 66 percent of these de- 
posits have been U.S.-owned. The monetary and real effects of these two 
types of local currency are examined, as are the implications for U.S. aid 
policy. : 


ITTLE systematic analysis has been undertaken of the effects of U.S. 
financial assistance in the form of commodity grants programs. As a 
result, there have been misconceptions about the value of foreign curren- 
cies (primarily generated by commodity assistance) to the overall U.S. 
assistance program. One area of confusion has been the failure to distin- 
guish between U.S.-owned and country-owned local currencies. 

Except for the work of Asher [3], who in 1961 briefly examined the 
political, legal, and economic differences between these two types of local 
currency, there has been no consideration of these differences. The 
changes that have occurred in local currency policy and procedures in the 
past few years, as well as congressional pressure on the Agency for Inter- 
national Development (A.I.D.) and other U.S agencies to make greater 
use of local currencies, have made discussion af the economic differences 
(real and monetary) between U.S.-owned and country-owned funds es- 
sential. 

Definitions 

Country-owned and U.S.-owned local currencies have been commonly 
referred to, respectively, as counterpart funds and United States Disburs- 
ing Officer's (U.S.D.O.) funds. Originally, these terms applied only to com- 
modity assistance grants (Table 1). But in recent years, they have been 
applied also to local currencies resulting from non-grant (commodity and 
dollar) assistance, miscellaneous sales programs, and contributions by re- 
cipient countries for U.S. advisory assistance (Table 1). These local cur- 
rencies will be referred to as contributing counterpart or contributing 
U.S.D.O. funds, depending on their legal ownership. Generally, the allo- 
cation and disbursement of the various local currencies require the joint 
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approval of the United States and the cooperating governments. In a few 
cases, the United States has no control over or influence on the allocation 
and disbursement of the local currencies,? but these cases are not dis- 
cussed in this article. 

Unlike country-owned funds, which are reserved solely for country pro- 
gram activities, U.S.-owned funds are reserved for U.S. uses and/or coun- 
try program activities, depending on their source.? Where the supply of 
nonrestricted currency reserved for U.S. uses substantially exceeds normal 
U.S. needs for the next two or three years, the U.S. Treasury has, since 
fiscal year 1961, designated the currency “excess.” As of June 30, 1967, 
there were $1.38 billion available for U.S. uses in the “excess” countries 
[12]. Since fiscal year 1965, the U.S. Treasury has designated certain cur- 
rencies “near-excess” where the supply of the currency is somewhat above 
immediate U.S. needs.* As of June 30, 1967, there were only $7 million 
available for U.S. uses in the near-excess countries [12]. The currencies 
of the other countries are called “non-excess,” since nonrestricted U.S. 
holdings are not expected to exceed U.S. requirements in the foreseeable 
future. 

The significance of the “excess currency” or “near-excess currency” des- 
ignation is that it permits U.S. government agencies to finance overseas 
activities without the loss of regular dollar appropriations. Separate or 
supplemental appropriations are made by Congress as either a special for- 
eign currency program appropriation or a foreign currency expenditure 
authorization.* However, “near-excess” requests are not looked. upon fa- 


1 These local currencies result mainly from development loans financed by standard 
commodity procedures (letters of commitment), such as pre-1967 P.L. 480 dollar 
credit sales under Title IV arrangements, two-step loans (explained in footnote 5), 
and that part of the sales receipts obtained by recipient governments which was not 
requiréd to be deposited. 

7 Only under P.L. 480 Title I local currency sales have deposits been set aside for 
both U. S. uses and country program uses. Under Sections 550 and 402 (agricultural 
surplus disposal programs under the Mutual Security program) deposits were set 
aside mainly for country uses. Other U. S.-owned funds have been set aside for U. S. 
uses only. Estimates of such funds are given in Table 1. U. S.-use funds have been 
primarily expended for embassy operations, military obligations, defense housing, 
overseas expenses of U.S. agencies, public health services, and education [11]. 
Country-use funds have been expended for development activities, including loans to 
private enterprise, and for military support programs (common defense). Country- 
owned funds have been used for similar activities but chiefly for military support 
programs. 

*As of June 30, 1967, Burma, Ceylon, the Congo (Kinshasa), Guinea, India, 
Israel, Pakistan, Poland, Tunisia, United Arab Republic, and Yugoslavia were desig- 
nated as excess countries for fiscal year 1968, and Bolivia, Indonesia, Morocco, Ghana, 
and Sudan as near-excess countries. The Congo was removed from the list in De- 
cember 1967. 

“Special foreign currency programs finance lower priority activities than those 
financed through regular appropriations. Congress provides additional dcllar appropria- 
tions for local currency requests. The use of these funds results in an expenditure 
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vorably by the Bureau of the Budget, which must approve U.S. agency 
requests. As explained later, the real anc monetary effects of “near-excess” 
and “non-excess” currencies are similar. 


Magnitude of Local Currency Programs 


Before the passage of P.L. 480, about $13.2 billion of local currencies 
were generated by U.S. economic and military assistance programs and 
miscellaneous transactions, 95 percent of which were country-owned 
[11]. With growing anti-grant feelings in Congress in the mid-1950's, it 
became politically more acceptable to require that future local currencies 
be U.S,-owned. Exceptions to this shift in legal ownership were defense 
support and special assistance where the United States had large military 
commitments or where political instability dictated minimum U.S. in- 
volvement in domestic affairs. This policy has continued for supporting 
assistance and, at times, for contingency funds since the Foreign Assis- 
tance Act has been in effect. 

The shift in ownership of local currencies began with the passage of 
Section 550 of the Mutual Security Act of 1953 and culminated with the 
passage of P.L. 480 in July 1954. Since the passage of P.L. 480, some $25.3 
billion of local currencies have been generated (Table 1), with 66 per- 
cent of these funds U.S.-owned, mainly as the result of P.L. 480 Title I 
sales. Of these local currency deposits, $20.6 billion have been the result 
of commodity assistance grants, 63 percent of which were U.S.D.O. funds, 
mainly Title I and Section 402. But the grant component of U.S.D.O. funds 
must be reduced by the amount of Title I loan repayments and local cur- 
rency reserved for U.S. uses which replaced U.S. purchases of local cur- 
rency. This point is discussed in the following two sections. 

In the future, it can be expected thet Title I and Development Loan 
Fund (D.L.F.) repayments will become more important sources of U.S.- 
owned funds. By the end of 1971, F.L. 480 sales for local currency 
(U.S.D.O. deposits) will be allowed only to the extent that local curren- 
cies are needed for U.S. uses, common defense, loans to private enter- 
prise, and family planning and related activities. With the shift in P.L. 
480 from local currency sales to sales on credit repayable in dollars, con- 
tributing counterpart funds will become a more important means to 





being reported for the using agency and a receipt foz the Commodity Credit Cor- 
poration (for P.L. 480 funds used) or anothe: agency which originally acquired the 
local currency, usually the Treasury. Major U.S. departments making use of these 
funds are the Library of Congress, Agriculture. Defense, State, and Health, Education 
and Welfare. Foreign currency expenditure authorizations do not result in loss of 
dollar appropriations, for these authorizatiocs are made in local currency. Major 
activities carried out are emergency relief, defense housing, assistance to third 
countries, and American schools and hospital- abroad. In both types of separate or 
supplemental appropriations [8, 10] Congress can direct U.S. agencies to carry out 
specific activities. 
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finance agreed-upon country program activities. Local costs of country 
program activities will also depend mo a larger extent on trust funds and 
development loans using the special letter of credit mechanism (S.L.C.).° 

The future shift in local currency ownership may solve the persistent 
problem of programmed expenditures lagging behind deposits. At the end 
of fiscal year 1967, there were $2.4 billion of unexpended balances, 91 
percent of which were U.S.-owned, with 37 percent of these unexpended 
U.S.-owned balances in India [14]. The small percentage of unexpanded 
country-owned deposits can be traced to A LDs leverage effect of includ- 
ing local currency uses in the original dollar agreement. In addition, reci- 
pient governments have been more willing to cooperate on the use of 
country-owned funds because of their legal ownership and availability on 
a grant basis (that is, no future repayment obligation to the United 
States). 

The accumulation of U.S.-owned funds is the result of two factors. First, 
recipient countries have resisted U.S. involvement in their monetary and 
fiscal affairs, especially when the United States has attempted to lend the 
countries their own currencies for country program activities. But most of 
the funds have been obligated (formal commitment of funds} for country 
program uses and will be disbursed in the next few years for agreed-upon 
projects. The serious problem here is the lack of parallel programming 
(disbursements do not occur at about the same time as commodity im- 
ports) and the eventual inflationary pressures resulting from local cur- 
rency expenditures. This point is discussed later. Second, statutory provi- 
sions have required local currency deposits in U.S.-use accounts without 
regard to U.S. needs. The Mondale Amendment to the 1956 Food for 
Peace Act provides a partial solution to this excess problem, for it permits 
grants of excess P.L. 480 funds for country development activities. How- 
ever, in certain excess countries such as India, Pakistan, and Yugoslavia, 
about 45 percent of idle balances of U.S.-use funds can be attributed to 
D.L.F. loan repayments [14]. In the future, the excess situations will be 
partially solved by the transition of P.L. 480 to credit sales and possibly a 
more liberal policy with regard to the use of D.L.F. repayments, which 
presently require dollars appropriations. 


ë The S.L.C. is a method of commodity financing used when an immediate genera- 
tion of local currency is needed for project (U. S.-owned local currency) or program 
(country-owned local currency) assistance. Under this method, local currency is 
available for disbursement before commodity arrivals and distribution. Under standard 
commodity procedures, counterpart funds are deposited after commodiiy arrivals and 
distribution. Trust funds are country-owned funds made available by recipient 
governments to the United States for local costs of advisory assistance or travel. A 
potentially large source of country-owned funds is two-step loans. These loans gen- 
erate local currency equal to the differential interest rate paid by private firms (re- 
cipient of the original dollar loan) to the recipient government and that paid by 
the recipient government to the United States. 
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Economic Differences 


Local currencies generated by U.S. assistance programs have little in 
common with dollars or other freely convertible currencies, since they can 
neither command additional imports nor substitute perfectly for convert- 
ible currencies. In addition, there are potential economic differences be- 
tween couniry-owned and U.S.-owned local currencies generated by U.S. 
grant assistance, which are the major focus of this article.® 

Economic differences between counterpart and U.S.D.O. funds are con- 
tingent on an individual country’s monetary and fiscal policies, bilateral 
agreement provisions, financial procedures of different U.S. grant pro- 
grams, and the distinction in U.S.D.O. holdings between U.S. uses and 
country programs uses. Four major economic differences have emerged 
because of these factors. Counterpart funds do not benefit the U.S. bal- 
ance of payments since they are not reserved for U.S. uses. Only U.S.D.O. 
loans may result in a loss of real resources from the viewpoint of 
the recipient countries because of their effect upon recipient countries’ 
debt obligations to the United States. Time-limit provisions concerning 
reallocation of local currencies apply only to U.S.D.C. funds. Deposit re- 
quirements, at times, differ for these two types of local currencies. Each 
of these differences is discussed in turn. 


Balance-of-payments benefit from use of local currencies 


Many U.S. government agencies and nonprofit organizations are en- 
gaged in overseas activities which result in payments in foreign curren- 
cies. From various assistance programs, particularly P.L. 480, the United 
States has acquired foreign currencies to finance these overseas activities 
without spending dollars, The balance-of-payments benefit derived from 
U.S.-owned local currencies depends on what U.S. purchases would have 
been in the absence of these funds. 

In the regular appropriations process, it is impossible to estimate accu- 
rately the portion of these expenditures that would have occurred in the 
absence of U.S.-owned local currencies. It depends on U.S. priorities and 
objectives in individual countries. The U.S. Treasury has estimated that 
$3.7 billion of regular appropriations between fiscal vears 1955 and 1967 
have been financed by local currencies, $1.4 billion from Title I.” A.L.D. 


° Empirical evidence of these economic differences is largely from the country 
` studies conducted under university contract by the U.S. Department of Agriculture 
on Colombia, Israel, Turkey, Greece, and India [1, 2, 4, 6, 7], and a local currency 
study on Spain which I made under a grant from the Agricultural Development 
Council in 1966 [5]. 

7 Data were obtained from the U.S. Tzeasury, Fiscal Service, Bureau of Accounts. 
This information may also be found in the P.L. 480 Annual Report [10]. Treasury 
estimates of regular appropriations in the P.L. 480 Annual Report include S.L.C. 
for project assistance. 
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has taken the position that project assistance financed by the S.L.C. mech- 
anism should be included in dollar savings. By providing assistance tied 
to commodity purchases in the United States for the local currency ob- 
tained, A.D. claims, it mitigates unfavorable consequences for the U.S. 
balance of payments. However, there are no additional dollar savings if 
the commodity assistance is part of the country’s annual assistance pro- 
gram. The S.L.C. is only a means of preventing delay in local currency 
deposits and disbursements for high-priority projects. For contingency 
funds which are unplanned additional country program assistance, the use 
of the S.L.C. mechanism might reduce the dollar outflow. Dollar savings 
would depend on whether local currency could have been obtained from 
other sources such as unexpended country-use funds or the recipient gov- 
ernment’s budgetary transfers. Secondary consideration has been given by 
A.LD. to this alternative. In most cases, A LD. has, for political reasons, 
not pressured recipient governments into reallocating budgetary expendi- 
tures. Overall, the S.L.C. for project assistance has not resulted in appre- 
ciable balance-of-payments savings. 

Most of the local currency expenditures under separate Ge 
have not resulted in balance-of-payments savings. Before fiscal year 1961, 
there was no budgetary control over local currency uses. In many cases, 
U.S. agencies used local currencies for low-priority uses where U.S. Trea- 
sury holdings were not sufficient to meet narmal U.S. requirements. Be- 
cause of growing U.S. balance-of-payments problems and dollar losses 
caused by the uncontrolled use of local currencies, Congress directed, in 
1961, that separate appropriations could be made only in excess curren- 
cies. It was also hoped that, by restricting separate appropriations to ex- 
cess currencies, embarrassingly large accumulations of certain currencies 
would be reduced. 

Under foreign currency authorizations (ne charge to dollar appropria- 
tions), $204.7 million has been expended, $118.4 million before fiscal year 
1961 [8, 9, 10]. With tighter budgetary controls, most of these expendi- 
tures would not have occurred in non-excess countries. In the post-1961 
period, the use of excess currencies has in many instances been related 
more to political motives than to economic priorities. Balance-of-payments 
savings, however, have resulted from certain third-country purchases with 
Title I funds. For example, dollar savings can be attributed to the use of 
Indian rupees to defray U.S. expenses in Nepal, which have amounted to 
$48.4 million [14]. 

Under special foreign currency programs (charged to dollar appropria- 
tions but lower-priority activities than regular appropriations), $268 mil- 
Don of local currencies have been expended since initiation of these spe- 
cial programs in 1961 [10, 14]. Generally, Congress has provided addi- 
tional dollar appropriations for local currency purchases, but in the ab- 
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sence of excess currencies, certain activities would have been financed by 
regular appropriations. These include agricultural research services, ex- 
penses of the U.S, Information Agency, and State Department building 
activities. The balance-of-payments benefit derived from financing these 
activities with excess currencies has been about $75 million [14]. About 
$70 million of these expenditures were financed by Title I.° 

Briefly, the contribution of U.S.-owned local currencies to the U.S. bal- 
ance of payments between fiscal years 1955 and 1967 under these regular 
and separate appropriations has amounted to $3.8 billion. Title I has ac- 
counted for $1.5 billion of this dollar savings, which was about 18 percent 
of Title I disbursements for U.S. uses and country program uses [10, 14]. 
With the shift in P.L. 480 to credit sales, potential dollar savings will re- 
sult mainly from Title I loan repayments rather than local currencies re- 
served for U.S. uses in the original sales agreements. Dollar savings from 
U.S.-owned local currencies could have been greater, as shown below. 

Not included in this estimate is P.L. 480 local currency budgetary sup- 
port for military operations (common defense) which has amounted to 
$1.2 billion [12]. Not all of these expenditures would have occurred in 
the absence of P.L. 480. This would depend on whether A.I.D would have 
reduced development loan and technical cooperation appropriations in 
order to increase defense support and supporting assistance grants. The 
effect of this substitution on the balance of payments is difficult to esti- 
mate. It depends on the percentage of dollar assistance spent for off-shore 
procurements (assistance not tied to purchase in the United States) and 
the amount of these expenditures which returns indirectly to the United 
States. 

The potential balance-of-payments benefit derived from P.L. 480 in 
non-excess countries would have been larger if there had not been differ- 
ential interest rates on Title I loan agreements signed between 1957 and 
1962. Under differential interest arrangements, recipient governments 
have been allowed to rey zg their Title I local currency loans at 4 or 5 
percent in local currency or 3 or 4 percent in dollars. Originally, the 
United States formulated such a policy hoping to obtain a dollar return 
where it expected U.S. needs to continue to be less than local currency 
availabilities. The opposite occurred. As of June 30, 1967, 11 non-excess 
countries had taken advantage of this option, denying the United States 
about $5 million in dollar savings [13]. 

Another possible source of dollar savings would have been the continu- 
ance of the maintenance-of-value clauses (M.O.V.) in Title I loan agree- 





* For special appropriations, the U.S. Treasury has given first priority to the Title 
I account, relying only on D.L.F. repayments and the miscellaneous accounts as the 
supply of Title I funds has become low. In the past few years, the Treasury has been 
drawing on non-P.L. 480 accounts in Pakistan, Israel, and Yugoslavia. 
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ments after April 1959. Overall, the United States has suffered a loss in 
value of foreign currency holdings equivalent to $785 million, 53 percent 
of which has been in Brazil, India, the United Arab Republic, and Yugo- 
slavia [13]. In addition, the General Accounting Office, the Bureau of the 
Budget, and A.I.D’s Office of the Controller have supported the imposi- 
tion of M.O.V. provisions on U.S.-use funds. They point out that, because 
of devaluation, the United States lost about $595 million of potential dol- 
lar savings between fiscal years 1955 and 1967 [14]. This overstates the 
real dollar loss, since 67 percent of it has occurred in the “permanent” ex- 
cess countries (that is, those which have been on the excess list since its 
beginning in 1961 and in which local currency availabilities beforehand 
exceeded U.S. needs: India, Israel, Pakistan, Yugoslavia, and the United 
Arab Republic). Actually, M.O.V. requirements are contradictory to the 
original purpose of grant assistance, which was to relieve recipient coun- 
tries of external debt obligations so as not to jeopardize further their de- 
velopment efforts. 

An indirect balance-of-payments effect has been the additional import 
demand generated by the expenditure of U.S.-use funds. When these ex- 
penditures have been used for military operations, the United States has 
usually provided additional economic assistance in the form of defense 
support, supporting assistance, or, occasionally, additional P.L. 480 grants, 
to offset the foreign exchange component of this demand.° In other cases, 
. A.I.D. has not provided additional balance-of-payments support to offset 
the indirect foreign exchange cost of local currency spending. 

The balance-of-payments benefit derived from U.S.-owned local curren- 
cies has resulted largely from reserved U.S.-use funds under Title I sales 
agreements and miscellaneous sales programs. In many countries, Title I 
and D.L.F. loan repayments are now the major sources of dollar savings. 
Where these repayments are not sufficient to meet U.S. needs, A.LD. has 
been supporting a more gradual shift in P.L. 480 to credit sales. The fol- 
lowing section is concerned with the dollar savings which the United 
States has obtained from local currency loan repayments and their impact 
on the debt position of recipient countries. 


Debt obligations 


Of growing importance in defraying U.S. overseas expenses are loan re- 
payments under U.S.D.O. programs. There is no outflow of foreign ex- 
change from the borrower unless A LD local currency loans are repaid in 
dollars or until these local currencies become convertible. Where A LD. 





°In Spain, Turkey, and Greece, part of the U.S. assistance provided to offset local 
military expenditures was Section 402 grants. Only in Spain was this effect analyzed 
[5, pp. 27—34]. In both Korea and Vietnam, additional P.L. 480 has been provided 
to offset military expenditures. 
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loans are repaid in local currency, recipier-t countries suffer dollar losses 
equivalent to that part of local U.S. expenses that would have occurred in 
the absence of these repayments. 

At the end of fiscal year 1967, loan repayments in local currency to- 
talled $1.3 billion and repayments in dollers under the option provision 
totalled $92.7 million [13]. D.L.F. and Tite I, the major sources of local , 
currency repayments, accounted for 42 amd 37 percent, respectively, of 
these repayments. At present, the United States has outstanding loans of 
$5.2 billion (adjusted for exchange-rate losses) repayable in local curren- 
cies, with $401 million of the balance outs:anding expected to be repaid 
in dollars [13]. Title I and D.L.F. repayments will amount to $3.3 billion 
and $1.6 billion, respectively. About $292 nillion or 8 percent of Title I 
loans outstanding can be expected to be revaid in dollars. About $2.4 bil- 
lion of the Title I principal outstancing wl be repaid in local currency 
by the present excess countries, excluding Foland, which is repaying Title 
I loans in dollars. Also, Israel has reborro-ved, in some cases, local cur- 
rency repayments and will repay these partly in dollars. 

In its published and unpublished analyses of the external indebtedness 
of member governments, the World Bank does not include loans repay- 
able in local currency. If Title I loan repayments (local currency and dol- 
lars under the option clause) were included in the World Banke defini- 
tion of external debt, these repayments wculd be a relatively important 
part of the external debt position of several countries between fiscal years 
1968 and 1976. The ratio of Title I payments, including interest collec- 
tions, to external debt payments in major T-tle I recipients during this pe- 
riod is as follows: 60 percent in the United Arab Republic, 35 percent in 
Israel, 24 percent in Turkey, and about 13 percent in Morocco, India, Col- 
ombia, Spain, and Pakistan. 17 Except in Imdia, Pakistan, and the United 
Arab Republic, Title I loan repayments wil reduce significantly the dol- 
lars earnings of the recipient countries mentioned above. In the case of 
Israel, the rapid reduction in U.S. holding:. of local currency because of 
the Middle East crisis will probably result in Israel’s being removed from 
the excess list in 1969. 

Internally, Title I loan repayments requires recipient governments to re- 
duce their domestic savings to make availak le the local currency required 
for U.S. uses. This additional internal claim on local resources could be 
offset by an increase in capital accumulatior., by a continual growth in per 
capita production, and/or by the social benefits or revenues made EES 
by the original Title I investments.” 





» External indebtedness data were obtained fror the Statistics and Report Division 
of the International Bank for Reconstruction and Development. Information on Title 
I loan repayments was obtained from A.I.D., Offte of the Controller. 

“The estimate of the contribution of local curcency to national product is based 
on four assumptions: first, that these funds are similar to taxes or real savings, with 
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A small part, 4 percent, of the future debt obligations have been 
created by Title I Cooley loans.? The major effects of the Cooley loans 
have been to reduce imports, to expand domestic consumption, and, to a 
smaller extent, to increase export earnings. Because of fragmentary data, 
it is difficult to estimate the net flow of resources of recipient countries 
and to determine whether Cooley investments will offset the future debt 
obligations created by the original loans. This partly depends on the por- 
tion of these investments which would have occurred in the absence of 
these funds.7* 

In the case of counterpart funds, recipient countries at no time surren- 
der real resources to the United States. Like Title I local currency loans, 
however, they increase recipient governments’ obligations (within their 
budgets or as extra-budgetary obligations) to use these funds for agreed- 
upon purposes. Also, Title I and other U.S.D.O. grants, specifically those 
under Section 402, are similar to counterpart funds in that no future ex- 
ternal debt obligations are incurred. 

Briefly, in certain countries local currency loan repayments are a signif- 
icant part of their external public debt obligations, but only in the non-ex- 
cess countries are these repayments the major source of dollar savings. In 
the countries now listed as “excess,” local currency loan repayments will 
be the major source of dollar savings by the end of fiscal year 1969, ex- 
cept in India and the United Arab Republic. 


Time-limit provision 

The importance of the time-limit provision as an economic difference is 
contingent on two interrelated variables which result specifically from 
P.L. 480 local currency sales and loan agreements. The sales agreement 
specifies that within three years, agreement must be reached on the use of 
local currency for country program uses. However, it is the loan agree- 
` ment, which is signed separately, that lists the various uses and repay- 


their expenditure occurring at the time of commodity imports; second, that there are 
underutilized or unutilized domestic resources and that additional U.S. assistance is 
available to offset the indirect foreign exchange component of these local currency 
expenditures; third, that these funds are transferred from less productive uses; and 
fourth, that concessional imports are diversionary, thus allowing an increase in net 
expenditures. The fourth assumption implies that the increase in foreign exchange 
reserves is not offset by the import demand generated by local currency spending. 
This macro-framework is explained in Deans [5] and Ginor [6]. 

"PL, 480 has for a number of years authorized a certain portion of ‘ocal currency 
deposits for Cooley loans. These are loans to U.S. business firms, affiliates, or sub- 
sidiaries to promote development or to- establish facilities that will increase markets 
for U.S. agricultural products. 

*Cooley loans in Israel [6, pp. 307-351], Colombia [1, pp. 157-161], Turkey 
[2, pp. 338-352], and Greece [4, pp. 175-186] have been small in number and 
relative volume and, in most cases, would have occurred in the absence of Title I 
funds. The projects were capital-intensive and they increased import demand in the 
vona countries. Their contribution to capital formation, if any, was marginal and 
not decisive, 
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ment terms. The failure to advance Cooley funds or to obligate Section 
104(f) funds within three years after the signing of the sales agreement 
may result in the transfer of these funds to other uses, including U.S. 
uses.‘* This provision induces recipient countries to advance or obligate 
these funds to avoid their reallocation and future loss of dollar earnings. 

The reallocation of Title I funds has not been large. As of June 30, 
1967, according to U.S. Treasury reports, only $202 million had been real- 
located, with $165 million being transferred from country to U.S. uses 
[15]. By the end of fiscal year 1967, the reallocation of Title I funds from 
country to U.S. uses in near- and non-excess countries had provided the 
United States with an additional $113 million in balance-of-payments 
benefits. 

The most important source of the $202 million reallocation has been 
Cooley loan funds, which have accounted for $153 million of the transfer. 
The major reasons for the failure to advance Cooley loans to a borrower 
within the specified period have been the failure of A LD. and the host 
government to reach mutual agreement on individual loans, the restric- 
tions placed on U.S. investment by the host government, and the lack of 
profitable opportunities. The small amount reallocated under Section 
104(f) loans can be traced to the obligation mechanism and, at times, to 
the lack of strict enforcement of this provision. Under the obligation re- 
quirement, recipient governments have been obligated only to carry out 
the agreed-upon project or program, with actual expenditures occurring at 
an unspecified future date. Because of the lack of parallel programming, 
most recipient governments have manipulated the original deposits for 
their own use. Eventually, the formal disbursement of these funds re- 


“Section 104(f) funds are used to promote multilateral trade and agricultural 
and other economic development on a loan or grant basis. In the pre-1967 period, 
grants and loans for development occurred under Sections 104(e) and (g), respec- 
tively. In the new P.L. 480 legislation, funds are used under Section 104(h) for nu- 
trition and family planning activities on a grant basis. In previous P.L, 480 legislation 
these activities occurred under Section 104(g) on a loan basis, and under Title II, 
Section 202 (grants for economic develcpment) as a counterpart program. Since 
Section 104(h) has been part of Title I legislation only since 1967, time-limit pro- 
visions and their effects are not yet important. 

1! Because of both the delay in signing Title I loan agreements and the limitations 
on the absorption of Title I funds into agreed-upon projects, there was a lag in the 
formal disbursement of these funds for country program uses, except in Israel [6, p. 
15]. Since policy objectives in Turkey [2, pp. 521-825], India [7, pp. 6-30], and 
Greece [4, pp. 153-159 and 162-173] were opposed to letting these funds remain 
idle, the governments of these countries printed special securities or money to sub- 
stitute for these idle balances in the central bank. In Spain [5, pp. 43-60] no 
evidence was found that the government had used U.S.D.O. finds before their formal 
disbursement. It is entirely possible that the government carried out additional 
budgetary expenditures using these funds as reserves. It is impossible to estimate 
accurately their contribution to gross capital formation because of their fungibility 
(inability to designate the projects actually financed) and tke money illusion which 
surrounds their use. 
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sulted either in a budgetary transfer (reduction in other expenditures) or, 
the more common practice, inflationary financing of the agreed-upon proj- 
ects. Exceptions to this lack of parallel programming have been in Korea 
and Vietnam, where U.S.D.O. grants have been disbursed mainly for mili- 
tary support activities. 

The time-limit provision may have induced recipient governments to 
agree to lower-priority projects. At times, these projects may have gener- 
ated an additional import demand which would not have occurred if 
there had been no Title I funds or if recipient governments had been al- 
lowed to use these funds for other purposes.’ It is difficult to distinguish 
the effects of the time-limit provision from other types of pressure that 
A.LD. might have used to induce the undertaking of specific projects. 

Unlike P.L. 480, counterpart funds have had no time limit placed on 
their repayment nor has the United States exerted undue pressure (cur- 
tailment or reduction in economic assistance) for disbursement of these 
funds once they have been obligated or committed to agreed-upon uses. 
Since the Foreign Assistance Act has been in effect, counterpart funds 
have been earmarked mainly for military support programs or for budget- 
ary support to promote political stability. In most countries these funds 
have been disbursed at about the same time that commodity imports have 
been distributed. As a result, there has been no manipulation of these 
funds and no consequent inflationary effects resulting from a delay in 
their spending. 

During the Mutual Security period, defense support programs which 
generated counterpart funds were similar in their monetary effects to 
Title I and other U.S.D.O. programs (Section 402). Generally, these 
funds were reserved for programs and projects which were not completed 
in the same period as commodity imports and distribution. Recipient gov- 
ernments’ manipulation of these balances for other uses resulted in addi- 
tional inflationary pressures at the time of their formal disbursement. 

The significance of the economic differences between U.S.D.O. and 
counterpart funds can be attributed primarily to monetary eects and se- 
condarily to real effects. The original goal of the time-limit provisions, to 
encourage parallel programming, has not been attained for many reasons. 
First and most important has been the friction resulting from U.S. at- 
tempts to lend recipient countries their own currencies. Second, the 
United States has made no attempt at the time of P.L. 480 sales agree- 
ments to reach agreement on the integration of local currency uses into 
continuing projects at the time of commodity assistance imports and dis- 


“In Spain [5, pp. 56-60 and 68-69], Israel [6, pp. 48-52 and 57-59], Colombia 
IL pp. 162-166], and Greece [4, pp. 243-260], lower-priority projects were carried 
out that would not have occurred in the absence of Title I. Only the Spanish and 
Israeli reports examined the additional import demand generated by Title I invest- 
ments. The import components of these investments were about 3 percent and 16 
percent, respectively. 
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tribution. As more countries are required to sign credit sales agreements, 
the time-limit provision will become less relevant. Finally, the reallocation 
of Title I local currencies has been quite small. Most countries have obli- 
gated these funds within the time limit without seriously considering their 
disbursement until later. 


Deposit requirements 


From the inception of U.S. assistarce, local currency deposits have 
been required when commodities or services have been provided on a 
grant basis and, at times, when sales receipts heve resulted from commod- 
ity assistance loans. For the most part, deposit requirements have been 
the result of erroneous beliefs of congr2ssmen and certain A LD. officials 
that these funds provide the United States with additional influence or 
control over recipient governments’ budgetary decisions and that their 
formal disbursement contributes to development. These conditions may 
be true in limited cases, as mentioned earlier; otherwise, there is no justifi- 
cation for requiring local currency depcsits. 

Since 1965, the legislation has required that the conversion rate used to 
compute deposit requirements (that is, the local currency value of dollars 
disbursed) not be less favorable to the United States than the highest ex- 
change rates which are obtainable by any other nation. Before 1965, the 
exchange rates used were less favorable than those obtained for commer- 
cial purchases. At times, the United States has also required that the im- 
port charges on U.S. commodity assis:ance bə deposited. This has de- 
pended on the type of assistance, the method of financing, legislative di- 
rectives, and the loan or grant basis of assistance 217 Overall, sales receipts 
from the domestic sale of commodity assistance have exceeded deposit re- 
quirements. Beginning in 1965, however, recipient governments have ob- 
tained additional revenue mainly when import taxes have not been part of 
deposit requirements. 

In certain instances, deposit requiremsents under P.L. 480 local currency 
sales have exceeded sales receipts.’* Tke recipient government, acting as 


™ Under A.I.D. commodity programs as well as P.L. 480, local currency deposits 
must not be less than the local currency value of dcllars disbursed by the United 
States. Under letters of commitment, import charges are deposited for A.I.D. com- 
modity assistance grants and P.L. 480 credit sales. For P.L. 480 local currency sales, 
import charges are deposited only where there exists a multiple exchange. system. 
Under S.L.C. procedures, deposits do not include import charges for A.I.D. com- 
modity assistance loans or grants. From the ‘egal standpoint, Congress has directed 
that, for supporting assistance grants, depo:its must at all times include import 
charges. This inconsistency in deposit requirements has never been supported by 
economic reasoning. 

* The governments of Brazil, Chile, India, >araguay, the Ivory Coast, and Senegal 
have subsidized Title I grain imports. In India as of Marck 1962 [7, pp. 13 and 
121-138], the government had spent Rs. 525.7 millions in subsidizing P.L. 480 
foodgrains. Excluding funds reserved for U.3. uses, the amount of local currency 
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the importer, has received less than the alternate value of its resources 
unless some of the deposits have been granted or the agricultural assis- 
tance had a higher value to the recipient country than the alternate uses 
of the domestic monetary resources needed to finance these imports. In 
the latter case, deposit requirements would exceed sales receipts if the 
country’s development was being limited by the shortage of food or if the 
availability of P.L. 480 assistance allowed the recipient country to divert 
foreign exchange from food imports to investment goods. To subsidize 
Title I imports, the recipient government has had three alternatives. First, 
it could divert budgetary resources, including country-owned local depos- 
its, from other uses. Second, it could print money or increase its borrow- 
ing from the banking system, with consequent inflationary effects. Finally, 
it could obtain the additional funds by increasing general or specific tax 
rates. Only the first two alternatives have been used.** Consequently, the 
recipient government has been burdened by the additional payments 
made necessary by Title I imports. In addition, the local economy has ex- 
perienced the inflationary effects of the government's financing these im- 
ports if the local currency was not granted to the recipient government. 


Concluding Remarks 


The U.S. rationale for requiring local currency generation, mainly for 
grant assistance, has been to achieve some control over local development 
activities and to defray U.S. overseas expenses, primarily military. Where 
the U.S. has had large military commitments, A LD. has minimized its in- 
volvement in development decisions to avoid the political friction which 
accompanies Title I local currency loan negotiations. In other countries, 
U.S. influence has depended on the degree of agreement or divergence 
between A.I.D. and recipient government development priorities and the 
initiative of the A LD. mission. 

The economic significance of U.S.D.O. and counterpart funds has not 
been contingent on the inherent nature of soft currencies alone. It has 
also depended on the real and monetary effects of these currencies in re- 
cipient countries. The importance of the real effects has depended on the 
ability of the United States to substitute U.S.-owned local currencies for 
overseas expenses, mainly from reserved U.S. uses in Title I sales agree- 
ments and Title I and D.L.F. loan repayments. Counterpart funds have 
provided no balance-of-payments savings to the United States nor have 
they created any additional debt obligations for recipient governments. 





reserved for investment purposes was reduced by 10 percent, Title I imports being 
assumed additional. 

2 Only in India and Brazil, of the countries investigated, were local currency grants 
made at the time of imports. As a result, the additional costs incurred to finance 
Title I imports were not reduced. In the West African countries and possibly in 
Chile, the first alternative was used. The second alternative was used in the re- 
maining countries. 
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The monetary differences could be attributed to the inflationary effects re- 
sulting from a lack of parallel programminz under P.L. 480 and from the 
need, at times, for recipient governments tc subsidize Title I imports. The 
real effects of the economic differences between these two types of local 
currency are more important. But the importance of monetary differences 
cannot be ignored, especially if these fund: have caused a reallocation of 
budgetary resources and a change in develcpment priorities. 

In the next few years, contributing courterpart funds will become the 
major source of local currency generation as commodity assistance pro- 
grams continue to shift from grants to loan... The implications of this shift 
are still unclear, particularly in respect to -he special letter of credit, the 
transitional terms of P.L. 480, and the impact on the international ac- 
counts of the United States and recipient countries. 
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The Use of a Business Game for Teaching Farm Business 
Analysis to High School and Adult Students* 


SAMUEL M. CURTIS 


In a controlled teaching experiment that involved 25 high school and 8 adult 
farmer classes, two ways of using a business game for teaching farm business 
analysis were compared with more traditional instructional methods. A small 
Pennsylvania dairy farm was simulated. Each of the classes using simulation 
made five yearly management decisions at weekly intervals. The criterion 
measures were a subject-matter and a decision-ability test. Test results im- 
medistely after the course revealed no significant differences among the 
methcds of instruction with high school classes. The adult students who used 
the simulation in conjunction with a related student resource handbook 
scored significantly higher on the decision-ability test. The experiment 
demontrated that business games can be used to teach farm business analysis 
at the high school and adult farmer levels. 


HE purpose of this study was to evaluate the effectiveness of a busi- 

ness simulation model for teaching farm business analysis and rec- 
ords keeping to high school and adult students. The farm business simula- 
tor used in the study' was designed to help students learn economic prin- 
ciples by manipulation of the simulation farm. The basic data input pack- 
age used with both high school and adult classes was organized to repre- 
sent a small Pennsylvania dairy farm. A generalized flow diagram of the 
simulation model is shown in Figure i. A student resource unit, Farm 
Business Analysis and Record Keeping, with a teacher’s guide [6], which 
coordinated with the simulation model, was also developed for the study. 
The resource unit and the simulation model formed the nucleus of the 
experimental instructional methods. 


Experimental Design 


A comparison of five instructional methods was made with high school 
students as subjects; three of the five methods were also used with adult 
students. The criterion measures were class mean scores on a subject-mat- 
ter test and a decision-ability test.” Significance was tested at the 
5-percent level. The instructional methods were as follows: 

a) Resource unit alone. Each student received a copy of the student 
handbook and each teacher received a copy of the teacher’s guide. 


° Authorized for publication on Dec. 7, 1967, as paper 3346 in the journal series of 
the Pennsylvania Agricultural Experiment Station. The article is based on my Ph.D. 
thesis [5]. 

1 The davelopment of the simulation model [8] coincided with the development of 
the research study design. The initial computer program was written in Fortran II and 








Bang M. Curtis is assistant professor of agricultural education at The Pennsyl- 
vania State University. 
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Figure 1, Generalized flow diagram of tke farm business simulator used 
to study the effectiveness of simulation for teaching farm 
business analysis and record kc eping to high school and adult 
students 
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b) Simulation model alone. Each student was given information about 
the farm business to be simulated as well as the decision forms to be used. 

c) Combination of resource unit and simulation model. The teaching 
materials and teaching procedures used in methods a and b were com- 
bined. 

d) Course outline alone. The teachers using this method received only 
a brief course outline. 

e) Control group. The course outline used in d was given to teachers 
who had no in-service education. 

Methods a, b, and c were used with the adult students. 

In-service classes were conducted for the teachers who taught methods 
a, b, c, and d in the experiment to exert a control on teacher differences by 
providing all teachers, except the control group, with the same subject- 
matter material and orientation. The simulation model was used in each 
in-service class. Thus, the teachers were taught how to correlate the simu- 
lation with the subject matter in the student resource handbook. The 
teachers also became familiar with the farm data used later in their high 
school and adult classes. 

The course outline used in methods d and e was derived from the stu- 
dent handbook. The major headings were “The Decision-making Process,” 
“Budgetary Analysis and Linear Programming,” “Measuring Farm Busi- 
ness Efficiency,” “Valuation of Farm Inventory,” “Keeping Financial Re- 
cords,” and “Keeping Production Records.” 

In all of the classes (high school and adult) where simulation was 
used, each student management team (2—4 class members )* was allowed 
five decision exercises, one per week. Each decision period was one year. 
Decision forms were mailed to the investigator and processed on the IBM 
‘7074 computer. The decision to use five exercises for the experiment was 





compiled for the IBM 7074 computer. Since that time the simulation program model 
has been expanded and adapted for the IBM 360/67 computer. Publication of the 
model can be expected shortly under the title A General Agricultural Firm Simulator 
by Herbert R. Hinman and Robert F. Hutton. 

2 The subject-matter test was a 40-item multiple-choice achievement test. Test 
items were selected from the work of previous investigators. Principal contributors were 
James L. Cook [4] and Floyd G. McCormick [10]. Some changes were made in adapt- 
ing the material for the purposes and subject matter of the study. The decision-ability 
test was developed by the author for use in the study. Five decision situations repre- 
senting five areas of management decisions were devised. Students were asked to 
weigh the informational items provided and to make a decision based upon the infor- 
mation presented. Five staff members of the Department of Agricultural Economics, 
The Pennsylvania State University, served on a panel to evaluate the test. 

3 Assigning two to four class members to each team assured that at least four 
different farm plans would be developed in each class. It was considered likely that 
several plans per class would stimulate discussion and encourage analysis. Another 
important consideration was the need to limit to a manageable number the plans to 
be processed on the computer. Since the teams in each class were of comparable size, 
team size was not a contaminating variable in the experiment. 
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based on the finding by Litterer [9, p. 31] that student satisfaction with 
games levels off after six or seven trials. Five decision periods also fitted 
into the six-week block of time scheduled for the experiment in the 
schools. 

A critique or analysis session followed the return of the simulation re- 
port to the students. Each team analyzed its strategy in terms of the re- 
sults obtained. The discussions included, but were not limited to, the ef- 
fect of limited resources on farm planring, specialization and diversifica- 
tion in farming, risk due to uncertainty, marginal analysis and its effect on 
the use of resources, diminishing returns, and the source and value of in- 
formation. Each critique session lasted approximately one hour. After the 
critique the teams planned the next year’s farm operation. The teacher 
also taught related subject matter in the intervening time between simula- 
tion exercises. 

All students were pretested and teste1 with both the subject-matter and 
the decision-ability tests. Covariates for adjusting high school student test 
scores were IQ and pretest scores; for the adult students the adjusting 
variables were age, years of experience, and pretest scores. These proce- 
dures controlled part of the teacher and student variance. Figure 2 is a par- 
adigm of the study. 


Results of the Experiment with High School Students 


The high school agricultural students received 50 class hours of instruc- 
tion in farm records and business analvsis, regardless of the instructional 
method used. Four hundred high school students in 25 classes partici- 
pated in the study. The classes were randomly assigned to the methods of 
instruction. Mean class size was 16 students. The data for the high school 
students are presented in Table 1. 

To control high school student differences in IQ and in prior knowl- 
edge of the subject and decision ability, I adjusted the subject-matter and 
decision-ability test scores for IQ and r2spective pretest scores by analysis 
of covariance.* By means of correlatior® and multiple regression® analysis 
these independent veriables were chcsen as appropriate covariates. IQ 
and the subject-matter pretest accounted for 69.6 percent of the variance 
in the subject-matter test. IQ and the decision-ability pretest accounted 
for 37.0 percent of the variance in the decision-ability test. 

The test results of the high school students are summarized below. 

1, Analysis by covariance of the subject-matter test scores of the high 


4 COV computer library program, Analysis of Covariance, The Computation Center, 
The Pennsylvania State University. 

5 COREL computer library program, Symmetric Correlation Program, The Compu- 
tation Center, The Pennsylvania State University. 

8 MREG computer brary program, Multiple Regression with Parsimony, The 
Computation Center, The Pennsylvania State University. 
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Figure 2. Paradigm of the study of the effectiveness of simulation in 
teaching farm business analysis: to high school and adult 
students a 


school classes revealed no significant differences in. student learning 
among the five methods of instruction, Classes taught by the simulation 
method aad the combination method scored as well on the subject-matter 
test as classes taught by the other methods. It may be concluded that sim- 
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Table 1. Mean decision-ability and subject-matter test scores of 25 
high school classes taught farm business analysis by five 
methods of instructions 




















Mean decision-ability Mean subject-matter 
scores ` scores 
nares classes “ie ‘Adjusted! Adjusted 
Pretest Tesz atā Pretest Test test? 

In-service education and 

resource unit 5 96.6 13.2 15.3 15.6 12.6 15.0° 16.7 
In-service education and 

simulation 5 160.0 14.6 16.2. 15.6 15.6 18. De 17.2 
In-service education, re- { 

source unit, and simu- { 

lation 6 98.2 12.5 15.3 | 16.4 15.5 18.2 | 17.8 
In-service education and 

course outline 4 98.0 15.0 15.3 14.3 16.5 17.0 16.1 
Course outline alone 5 95.8 13.4 14.3 15.1 15.2 15.4 15.6 
Total or average 25 97.7 13.5 15.4 15.0 16.8 














R No significant differences at the 5-percent level in adjusted subject-matter and decision-ability 
test scores of students among instructional methods by analysis cf covariance. 
Significant increase over pretest at the 1-percent level by correlated €. 
° Significant increase over pretest at the 5-percent level by correlated t. 


ulation, whether used alone or in combination with the resource unit, was 
as effective as the other methods tested in this study for teaching farm 
business analysis. 

2. Analysis by covariance of the decision-ability test scores of high 
school classes revealed no significant differences in student learning 
among the five methods of instruction. Classes taught by the methods 
using simulation did not score higher on the decision-ability test than 
classes taught by methods where simulation was not used. Simulation did 
not teach decision ability to high school students any better than the 
other methods as measured immediately after the unit. 

3. Other information secured from the data indicated that (a) scores 
were low on both tests and (b) gains after instruction were small. In- 
creases over pretest scores were significant (correlated t)” on the subject- 
matter test with the resource-unit, simulation, and combination methods 
of instruction. Significant increases in scores on the decision-ability test 
were noted with the simulation and combination methods. The high 
school students’ gain on the subject-matter tests or the decision-ability 
tests, although significant in some cases, was small regardless of instruc- 
tional method. The fact that most high school students have limited in- 
volvement in actual farm management decision making may explain these 
small gains, Another explanation may be that the tests and/or the subject 
matter were too difficult for high school students. 


7 T-CE computer library program, Differences Between Means Correlated Samples 
of Equal Size, The Computation Center, The Pennsylvania State University. Equations 
used are fram Wert, Neidt, and Ahmann [18, pp. 129-132]. 
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The Results of the Adult Student Experiment 


The adult students received 20 hours of instruction in eight weekly 
classes of two-and-one-half hours each. Eight classes with a total of 76 
adult students were taught. Mean class size was 9.5. The data for the 
adult students are presented in Table 2. The three methods of instruction 
used with adults were (a) resource unit alone, (b) simulation alone, and 
(c) combination of simulation and resource unit. The eight classes were 
randomly assigned to the three instructional methods. To control differ- 
ences among adult students in age, years of farming experience, and prior 
knowledge, I adjusted the test scores by analysis of covariance. The co- 
variates Jor adjusting the subject-matter test scores were years of experi- 
ence and subject-matter pretest scores; for the decision-ability test the co- 
variates were age and decision-ability pretest scores. From multiple 
regression analysis it was determined that years of experience and sub- 
ject-matter pretest scores accounted for 57.4 percent of the variance in 
subject-matter test scores. Age and decision-ability pretest scores ac- 
counted for 37:7 percent of the variance in decision-ability test scores. 


Table 2. Mean decision-ability and subject-matter scores of eight adult 
classes taught farm business analysis by three methods of in- 
struction 





Mean Mean decision-abilizy Mean subject-matter 
years scores scores 
Method No. of | Mean of 
classes age e EE EE 
ZP Adjusted Adjusted 


tence | Pretest | Test test? | Pretest | Test test? 





In-service edu- 
cation ard 
resource unit 2 32.5 8.0 15.5 14.6 14.4 21.5 23.0 23.0 

In-service edu- 
cation and 
simulation 3 35.0 12.3 13.7 18.0° 17.3 19.7 27.7° 27.5 

In-service ed- 
cation, rz- 
source unit, 
and simula- 
tion 3 30.7 8.0 13.8 20.3° 22.3 15.0 EK EM 24.5 


Total or average 8 32.7 9.6 14.1 17.3 18.4 25.3 

















2 In-service education, resource unit, and simulation method superior to resource unit method at the 
5-percent level by analysis of covariance and Duncan’s multiple range test. 
No significant differences at the 5-percent level in subject-matter test scores adjusted for years of 
experience and subject-matter pretest by analysis of covariance. 
D Significant gain over pretest at the 1-percent level by correlated €, 


The test results of the adult students were somewhat different from 
those of the high school students. 

1, Analysis by covariance of the decision-ability test scores of adult 
classes indicated that the classes taught by the combination method 
scored significantly higher than the classes taught by the resource-unit- 
only method. It was concluded that with adults the combination method 
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was more effective in teaching the skills measured by the decision-ability 
test than was the resource-unit-only method. No significant differences 
were observed between the simulation-only method and the resource- 
unit-only method, or between the simulation-only method and the combi- 
nation method, Adult students taught by the combination method made 
significantly higher decision-ability test scores than the students taught by 
the resource-unit method. The conclusion by Babb and Eisgruber that 
simulation improved the student's ability to understand the importance of 
systematic analysis [2, pp. 152-154] was supported by the adult experi- 
ment phase of this study. Apparently organized subject matter is neces- 
sary for the maximum use of the simulation tool. 

2. Analysis of the subject-matter test scores of adult classes revealed no 
significant differences in learning among the three methods of instruction. 
The adult classes taught with the simulation model alone and with the 
combination method did as well on the subject-matter test as those taught 
with the resource-unit method. That simulation can be used for teaching 
subject matter to adults was demonstrated. 

3. It was evident that adult students gained more than high school stu- 
dents on both tests (3.2 points for all adults as compared to 1.9 for all 
high school students on the decision-ability test; 6.9 points for all adults 
as compared to 1.8 for all high school students on the subject-matter 
test). The increases in adult test scores over pretest scores on both tests 
were significant for the simulation-zlone and the combination methods. 
The fact that adult classes made greater gains than high school classes on 
both tests would indicate that instruction in farm business analysis and 
record keeping is more efficient with adult learners. 


Conclusions 


Simulation or business gaming can be effectively used to teach farm 
business management to high school and adult classes in agriculture. 
With adults, the use of simulation when combined with the resource-unit 
method improved decision skills more than any of the other instructional 
methods tested. 

Thorelli and Graves [12, p. 26], Cohen and Rhenman [3, p. 151], 
Babb [1, p. 1026] and Babb and Eisgruber [2, pp. 25-28] have indicated 
that simulation might teach skills other than knowledge of facts. The 
evidence from the adult phase of this study tends to support that hy- 
pothesis, if it can be assumed that the decision-ability test measured fac- 
ets of learning other than subject-matter knowledge. 

Simulation was as effective in teaching subject matter as the more con- 
ventional methods. Thus, this study adds to the evidence presented by 
Babb [1], Babb and Eisgruber, [2, pp. 152-154], Dill et al. [7], and 
McKenney [11] that simulation can be an effective teaching tool for 
management education. This study tested only one application of the sim- 
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ulation procedure. The most effective and efficient use of simulation for 
teaching high school students and adult farmers has not been determined 
and needs more study. An economic analysis of comparative costs and re- 
turns for the various methods of instruction was not included in the study, 
but the amount of teacher preparation and the hours of student classroom 
study were the same for all the methods of instruction. Certainly cost 
analysis, though not included in this study, must be made before simula- 
tion can be widely used in the classroom. 
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Correction 


The following corrections should be made in Gian S. Sahota’s article, 
“Resource Allocation in Indian Agriculture,” in the August 1968 issue: On 
page 590, (a) for the first summation sign, 2, in equation (1) and the 
first double summation sign, 2 2, in equation (2), read the multiplicative 
signs, IJ and H T, respectively; (b) in the last line of the first complete 
paragraph, for the word zero read one. On page 599, after the first word 
of the first line, where, insert “the real variables are understood to be in 
logarithms.” 


Eprror’s nore: This section of the American Jcurnal of Agricultural Economics may 
include comments on and replies to previous articles and other literature in agricul- 
tural economics, suggestions for improving the effectiveness of the AAEA, discussions 
of changes in emphasis needed within the profession, and contributions on other 
topics of interest and importance to agricultural economists. Manuscripts submitted 
for this section should be prepared in accordamce with the guide appearing on the 
inside of the back cover of this issue and should no: exceed 1,000 words. 


Communications 


CONGRESSIONAL BARGAINING 


Field’s article on congressional bar- 
gaining in agriculture as related to 
cotton [1] represents a valuable con- 
tribution to the broad field of eco- 
nomic research in agricultural policy. 
His treatment of “East” versus 
“West” as a two-person, mixed-mo- 
tive bargaining game is defensible 
within broad limits. In a two-person 
bargaining situation, gains and losses 
may be viewed as possible absolutes 
or as proportions relative to some base 
period. Central to the problem of 
quantifying potential gains and losses 
in the bargaining process is the matter 
of identification and measurement, in 
addition to the choice of base period. 

Field failed to recognize alternative 
means of measuring the relative gains 
and losses in the congressional bar- 
gaining process and to give consider- 
ation to alternative outcomes and base 
periods for comparison. Since other 
equally or even more appropriate 
methods of measuring gains and losses 
provide results that differ from those 
obtained by the use of acreage alone, 
one should be cautious in accepting 
the results as reported in his article. 

Using acreage allotments as the 
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uni: of measurement, Field found that 
“each l-percent acreage reduction in 
the east was accompanied by a 
2-perceat reduction in the west” [1, 
p. 1]. He then suggested that this 
ratio could be taken as an index of the 
distribution of congressional power 
between East and West [1, p. 1]].. 
Apzareatly the use of acreage was 
prompted by the fact that acreages 
are the means used for limiting pro- 
duction. His measure of gains and 
losses was apparently based on the 
ouscome of the bill as enacted in the 
House and is expressed in relation to 
the 1952 acreage planted to cotton. 

The 1952 base would be irrelevant 
unless a no-quota situation is the al- 
ternative. Accepting for the moment 
the 1952 base and acreages as the 
unit of measurement, Field placed the 
final outcome of the bargaining pro- 
cess at coordinates 14 and 29 in Fig- 
ure 1 of his article. It would seem that 
an equally valid outcome based on his 
framework of analysis would have 
been the bill as finally approved, coor- 
dir ates 19 and 32. 

The potential gross or net income 
given up by each party would be an- 


other measure of the relative strength 
of the two parties in a bargaining pro- 
cess. In this context, some other unit, 
such as bales, would probably have 
been more appropriate than acreages 
and would have provided different re- 
sults. For example, yields in 1952 in 
the West were 2.6 times those of the 
East and were 2.25 times those of the 
East ir 1953 [3]. When the dif- 
fences in yield are combined with the 
differenzes in acreage “trade-off” ob- 
tained by Field, a ratio of 4 or 5 to 1 
would appear to be a more defensible 
index of the distribution of congres- 
sional power than the 2 to 1 index de- 
veloped by Field. Although the results 
are open to question, cost and returns 
estimates from cotton production can 
be used to show that the net returns 
per bale are approximately the same 
in the two areas [2]. 

The proportionality problem comes 
into plav in attempting to measure the 
gains and losses in the bargaining pro- 
cess. Assume a situation in which pro- 
ducer A in the East had 100 acres of 
cotton in 1952 and produced 100 
bales on the basis of his normal yield. 
Producer B in the West had 100 acres 
of cotton in 1952 but produced 250 
bales on the basis of his normal yield. 
If acreages were cut 10 percent in the 
East and 20 percent in the West, pro- 
ducer A would be cut to 90 acres or 
90 bales while producer B would be 
cut to 80 acres or 200 bales. The per- 
centage reduction from the previous 
period would be 10 and 20 percent, 
whether expressed in acres or bales. 
In terms of absolute losses, producer 
A has given up 10 bales and producer 
B has given up 50 bales of produc- 
tion. 

Returning to the matter of selection 
of base period or some point with 
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which to compare gains and losses, a 
comparison of the outcome between 
the situation of no change in legisla- 
tion and the bill as finally approved 
would be another means of estimating 
relative bargaining strengths. It can 
be seen in Table 1 that, with no 
change in legislation, the reduction in 
acreage for the West in relation to 
1952 planted acreage would have 
amounted to 14.5 percent of the re- 
duction in the East, based on the rela- 
tive distributions contained in Table 2 
of Field’s article. In comparison, the 
bill as finally approved resulted in a 
reduction in acreage from the 1952 
planted acreage for the West amount- 
ing to 15.8 percent of the reduction in 
the East. This method of comparison 
suggests, if one chooses to draw this 
kind of inference, that the two regions 
assumed approximately the same mag- 
nitude of adjustment or roughly a 1 
to 1 index of relative bargaining 
strengths. On the basis of potential 
production, the bill as finally ap- 
proved resulted in a reduction in the 
West of 43 percent of the reduction in 
the East, compared to almost 40 per- 
cent if there had been no change in 
legislation—again, roughly a 1 to 1 
ratio, 

One important aspect of measuring 
relative bargaining streagths in shap- 
ing agricultural policy is the matter of 
determining the costs and returns of 
the resources used in the bargaining 
process. Such an analysis would in- 
clude the opportunity costs of the re- 
sources used by the parties involved to 
achieve legislative bargaining. 

These wide ranges of possible out- 
comes should not be taken lightly. 
They serve to indicate the importance 
of the selection of outcomes to be 
measured in the bargaining process, 
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Table 1. 


Comparison of reductions in cotton production in the East 


with those in the West, under conditions of no change in leg- 
islation and under the bill as finally approved for 1954 














West as a 
Description East | West |percentage 
of Hast 
1952 planted acreage (millions of acres) 25.66 | 2.40 9.4 
A. With no change in program 
Reduction from 1952 planted acreage (percent)@ 33 51 
Reduction from 1952 planted acreage (millions of 
acres) 8.47 | 1,22 14.5 
Reduction in potential production from 1952 pro- 
duction (millions of bales) 3.97 | 1.57 39.5 
B. With bill as finally approved 
Reduction from 1952 planted acreage (percent)* 19 32 
Reduction from 1952 planted acreage (millions of 
acres) 4.87 | 0.77 15.8 
Reduction in potential production from 1952 pro- 
duction (millions of bales) 2.28 | 0.98 43.0 











a Computed from data given in Table 2 of Field’s article [1]. 


the base from which these outcomes 
are to be measured, and the units of 
expression. 


R. CHARLES Brooxs 
North Carolina State University 
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CONGRESSIONAL BARGAINING IN AGRICULTURE: REPLY 


Brooks has raised a number of 
points concerning the terms in which I 
expressed. the relative power of east- 
ern and western cotton-growing inter- 
ests in the congressional bargaining 
episode of 1953-54. Noting that the 
world is describable in a number of 


different ways is of little use, how- 
ever, unless it is accompanied by ef- 
forts to find reasons for preferring 
some ways over others. Brooks shows 
that different calculations will give dif- 
ferent expression of relative power, but 
does not disclose the criteria by which 


these alternatives are judged to be 
“equally or even more appropriate.” 
I would certainly not argue that the 
expression I used would remain valid 
in the face of any and all theoretical 
interpretations of the 1953 bergaining 
episode; it was meant primarily to sum- 
marize the results of the bargaining. 
Nevertheless, I believe that it has a 
considerable amount of common-sense 
justification, and more than the alter- 
natives proposed by Brooks. My rea- 
sons are as follows: 

1. Use of 1952 as base year. 
Though the allotment formula finally 
agreed upon was first used in 1954, 
the bargaining process leading up to it 
actually began in the spring of 1953. 
This is probably the reason why the 
legislators themselves used 1952 as 
the base year. It is certainly not true, 
of course, that concepts and quantities 
used to study decision making must 
always depend for their analytical 
usefulness on their having been in the 
minds of the people under study. In 
this case, however, the explicit “cur- 
rency” of the bargaining process was 
in terms of changes from 1952 acre- 
ages. 

2. Use of percentage reductions in 
acreage. To some extent the same rea- 
soning applies here: the allotment for- 
mulas that were made by the two 
sides were in terms of percentages of 
1952 planted acreage, and I inter- 
preted them, as most legislators ob- 
viously did, in terms of percentage re- 
ductions that would be required in 
each of the cotton-producing states. 
Brooks suggests that the analysis 
might have been cast in different 
terms, with output or income figures 
rather than acreages. He recognizes 
that the percentage changes will be 
the same irrespective of whether one 
calculates them from acreage, outputs, 
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or income figures, provided that there 
is stability in yields and prices. Thus, ` 
his statement that “when the differ- 
ences in yield are combined with the 
differences in acreage ..., a ratio of 4 
or 5 to 1 [is obtained]” is in error. 
When one group gives up 2 percent 
of its acreage in return for a reduction 
of 1 percent by the other group. the 
two groups will also be trading per- 
centage reductions in output and in- 
come in the same proportions. While 
we know ex post that yields and 
prices changed somewhat, the use in 
1952 of current prices and yields to 
project the value of an acre of cotton 
several years hence would not to me 
constitute unreasonable behavior on 
the part of participants in the bargain- 
ing. The real question, then, concerns 
the use of percentage rather than ab- 
solute changes. The West was finally 
cut back 0.77 million acres and the 
East 4.88 million acres. On this basis 
(and similar measures for absolute 
changes in output or income), the 
conclusion might be drawn that the 
West was about six times more pow- 
erful than the East, fer it apparently 
had to give up only 0.16 acres for 
every acre of reduction in the east. It 
is only when these figures are ren- 
dered in percentage terms that they 
become meaningful rather than bi- 
zarre, 

3. Use of the House bill rather than 
the conference bill. I stand guilty of 
not stressing in my article that the 2 
to 1 terms of trade were for the bill as 
passed by the House ard not as finally 
approved by the whole Congress, for 
which the ratio was 1.7 to 1, The rea- 
son for my disproportionate emphasis 
on the House bill was that it passed 
on July 31, 1953, whereas the Senate 
did not reach agreement until January 
of the following year. Between these 
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two dates, Secretary Benson an- 
rounced a 17-million-acre allotment 
for 1954. This represented a 40- 
percent reduction nationally from 
1952, 5 percent more than had 
heen anticipated earlier, and changed 
somewhat the context in which the 
bargaining took place. There are two 
plausible reasons for the difference 
between House and conference bills. 
One is that the western interests were 
relatively more powerful in the Senate 
than in the House. The other is that, 
before the announcement of a 17- 
million-acre allotment for 1954, the 
bargaining problem was a straightfor- 
ward one of finding an acceptable for- 
mula for reducing acreage in each 
state; after the announcement, it was 
essentially one of adding back enough 
ecreage to the announced figures to 
bring states up to acceptable levels. 
Conflict theory would suggest that the 
West was likely to receive more favor- 
eble treatment when acreage was 
being added than when it was being 
reduced. Being concerned to make a 
comparison of the outcome in 1953 
with one reached earlier, I used the 
1953 House bill as most closely re- 
sembling the bargaining context of 
1949. I would agree, however, that 
from the standpoint of the whole Con- 
gress, the 1.7 to 1 ratio is to be pre- 
ferred to the House’s ratio of 2 to 1. 

4. Use of the “no change” alterna- 
tive as base. Using as a base the 
world as it would have been with no 
change in legislation instead of the 
world as it actually was in 1952 is an 
interesting proposition. One does in- 
deed get a new number that can be 
called an “index of power,” even 
though its exact meaning is left in 
doubt. Though Brooks does not at- 
tempt an interpretation, I think that it 
can be given a useful meaning. Before 


discussing this possibility, however, I 
should ike to dissent from the conclu- 
sion drawn by Brooks that using this 
approach “suggests . . . that the two 
regions assumed approximately the 
same magnitude of adjustment or 
roughly a 1 to 1 index of relative bar- 
gaining strengths.” By neither mea- 
sure, percentage or absolute, did the 
two regions assume the same magni- 
tude oi adjustment. To say that the 
relative adjustments called for in the 
approved bill were roughly equivalent 
to thos implied in the “no change” 
alternative is not the same as saying 
that the two adjustments were of the 
same magnitude. The implication of 
his senzence is that we should deem 
two siles in a bargaining process 
equal :n sirength when the relative 
adjustments called for in approved 
bills as roughly the same as what 
would have resulted had there been 
no program changes. With no change 
in the hw, the western acreage would 
have een reduced 1.5 percent for 
each 1 percent reduction in the East. 
In the approved bill the ratio was 1.7 
to 1, a worsening in the terms of trade 
of 0.2 percentage points from the 
standpcint of the West. Thus, we 
might say here that, whereas with 
“equal” power the trade-off would 
have been 1.5 to 1, the West’s disad- 
vantage in power actually resulted in 
a trade-off of 1.7 to 1, implying a 
“relativa” power position of 1.7/1.5 or 
1.13 in favor of the East.1 Expressing 


*Tn this section of his comment, Brooks 
computes the ratio of acreage decrease to 
original acreage for the East and for 
the West. The ratio of these two ratios is 
used in turn to draw the conclusion that 
power was equal. This method is mathe- 
matically equivalent to the one which 
I have ased, the numerical difference in 
final ratos arising from rounding. Brooks 
might have followed the logie of this 


relative power simply as 1.7, as I did 
in my paper, implies that we would 
call the two sides equal in power 
whenever the adjustment was 1 to 1. 

The relative power position based 
on the no-change alternative might 
be usefully interpreted as the “incre- 
mental” power positions in the bar- 
gaining process. The 1.5 to 1 ratio im- 
plied in existing legislation may be 
viewed as the relative positions of ad- 
vantage resulting from past bargain- 


position to generate yet another index 
of power. With no change in the pro- 
gram, 1954 allotments would have been 
17.19 million acres in the East and 1.18 
million acres in the West. In the ap- 
proved bill they were, respectively, 20.79 
and 1.63. The latter figures represent in- 
creases over the former of 20.9 percent 
for the East and 38.1 percent for the 
West. The ratio 38.1:20.9 apparently 
shows that the West was nearly twice as 
powerful as the East. Further shopping 
around would undoubtedly yield other 
numbers, the only question being whether 
they had any meaning. 
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ing episodes, and the change to 1.7 to 
1 a result of the “incremental” power 
brought to bear in the 1953 bargain- 
ing. This reasoning is largely intuitive, 
of course; a rigorous statement con- 
cerning the most appropriate treat- 
ment of these numbers must wait on a 
full theoretical investigation. 

Brooks states that the question of 
determining costs and returns of re- 
sources used to obtain bargaining 
power in political processes is an im- 
portant one and ought to be investi- 
gated. I agree. There is a slowly accu- 
mulating theoretical literature on this 
subject, though little has appeared in 
the economics journals. What is 
needed quite as much as theory, how- 
ever, is a growing stock of empirical 
studies showing just how and why 
bargaining agreements dre reached 
and what they imply about congres- 
sional trade-offs, 

Barry C. Fran 
Natural Resources Policy Center 
The George Washington University 


EFFECTS OF NONPRICE VARIABLES UPON PARTICIPATION IN 
WATER-ORIENTED OUTDOOR RECREATION: COMMENT 


The recent article by Gillespie and 
Brewer [2] moves me to comment, 
partly because my reaction to it ap- 
plies to several recent studies on the 
demand for outdoor recreation. My 
present concern is not with their 
model (although that, too, might be 
criticized) but with their concluding 
section, “Applications,” in which they 
state that their method “may be used 
for predictive purposes” and that the 
estimates so obtained “indicate a de- 
gree of reliability acceptable for plan- 
ning purposes.” These and related 
statements on applications do not logi- 
cally follow from their analysis and 
may, in fact, be seriously in error. 


Their analysis applies to a single 
point in time. Their application as- 
sumes that the coefficients between 
age, income, and other socioeconomic 
variables, on the one hand, and recre- 
ation use or participation, on the other 
hand, will remain constant over the 


` course of time. It is precisely this im- 


plicit assumption that I wish to chal- 
lenge. My best, but extremely rough, 
estimates of past changes in recreation 
use suggest that such coefficients have 
changed greatly in the past; and this 
at least suggests that they may change 
significantly in the future. 
Fortunately, it is not necessary to 


rely wholly either on their tacit as- 
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sumption or on my challenge to it. 
The assumption about constancy of 
such coefficients could be tested for 
the past by some “backward” projec- 
tions. If their coefficients of present 
relationships between socioeconomic 
variables and recreation participation 
are really valid over the course of 
time, then they should prove usable 
for smaller as well as for larger values 
for the different variables. I suggest 
that they, or some other researchers, 
take some recreation area where past 
and present total attendance are 
known, and where similar coefficients 
have been estimated, and calculate at- 
tendance for such items as a smaller 
population, a lower per capita real in- 
come, and less education, using 
figures corresponding to the situation 
in 1950, 1940, 1930, or any other past 
dates for which the necessary socio- 
economic data and recreation area at- 
tendance data are both available. If, 
as I believe will be the case, such cal- 
culated or estimated attendance 
figures at some past date greatly ex- 
ceed the reported attendance figures 
at that date, then it will be clear that 
some of the coefficients have shifted 
over one time period. Such an analysis 
would not measure which coefficients 
had changed, or by precisely how 
much, although it might give some 
hints. 

The use of assumed constant coeff- 
cients between socioeconomic vari- 
ables and outdoor recreation activity, 


on the one hand, and the use of pro- 
jected future population, income, and 
other variables on the other hand, is 
becoming rather common. The Out- 
door Recreation Review Commission, 
for example, used this method in mak- 
ing its estimates of future demand for 
outdoor recreation [3]. I am sure 
that this method would have been in- 
variably wrong in the past, although I 
have not tested this assertion fully. 
But even if the method would have 
been wrong in the past, it still might 
give correct answers for the future; I 
feel sure, on the basis of my studies, 
that some of the past shifts cannot 
continue indefinitely. But I do not 
think that one shculd blandly assume 
that this will be the case nor—as Gil- 
lespie and Brewer seem to have done~ 
make this assumption without realiz- 
ing its lack of objective basis. 

I certainly welcome research on 
outdoor recreation, by many different 
workers and different approaches; 
only in this way will the full relation- 
ships be unearthed and tested. But the 
warning that Jack Knetsch and I is- 
sued some years ago is still valid: 
“Premature reliance on untested re- 
search might bring the whole concept 
of research into disrepute; for the next 
few years, we shall have to continue 
to rely heavily on the intuitive ap- 
proach which is inadequate for the 
longer run” [1, p. 274]. 

Manion CLAWSON 
Resources for the Future 
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EFFECTS OF NONPRICE VARIABLES UPON PARTICIPATION 
IN WATER-ORIENTED OUTDOOR RECREATION: REPLY 


We appreciate Mr. Clawson’s com- 
ments on our recent article in this 
journal, and we wish to take this op- 
portunity to discuss some of the ques- 
tions he has raised. 

First, we would like to emphasize 
some of the positive aspects of the re- 
search. This effort was one of the first 
research projects in which a statistical 
sample of a metropolitan population 
was interviewed, valid statistical 
proceduzes used to analyze the data, a 
method developed, and a set of con- 
clusions reached regarding the recre- 
ation perticipation of a metropolitan 
population. We believe this proce- 
dure, despite its alleged shortcomings, 
to be far superior to “rough esti- 
mates” used in an “intuitive ap- 
proach” advocated by Mr. Clawson. 

Clawson questions the application 
of the research and suggests its defi- 
ciencies for predictive purposes. We 
fully realize that the coefficients de- 
rived may change over the course of 
time. Our suggestion was that the 
method developed “may be used for 
predictive purposes” and that esti- 
mates “Jo indicate a degree of reli- 
ability acceptable for planning pur- 
poses.” We assumed that an intelli- 
gent planner would use his own 
professional judgment in a specific 
planning problem, along with the me- 
thod we developed. Perhaps we were 
too presumptuous. We seriously doubt 
that Clawson is correct when he says, 
“These and related statements on ap- 
plicatiors do not logically follow from 
their analysis and may, in fact, be se- 
riously in error.” Perhaps it depends 
on the relative naiveté of the user of 


the method suggested. Certainly, each 
location has its own peculiar set of 
circumstances. 

The suggestion of proving con- 
stancy of coefficients by using “back- 
ward projections” is open to question. 
The changes in the supply of recre- 
ation facilities alone would be an ov- 
erriding factor affecting the change in 
participation. The collected participa- 
tion data which have been influenced 
by these supply changes seem more 
relevant to our problem than data 
from 10 to 30 years ago. 

One of the greatest obstacles to rec- 
reation research has been and still is 
the lack of acceptable data. Another is 
the lack of a standardized terminol- 
ogy. The causes of these conditions 
and the problems which they pose are 
too numerous to discuss here. 

We believed when we undertook 
the research that an exploration of the 
likes and dislikes of a known popula- 
tion, their preferences, and their par- 
ticipation in outdoor recreation activi- 
ties would provide a better base from 
which to estimate demand for recre- 
ation than would secondary data, We 
remain strongly convinced that a sys- 
tematic method using primary data, 
and hence the development of coeffi- 
cients, is better for predictive pur- 
poses over a reasonable time period 
than subjective methods. 

Durward BREWER 
University of Missourt 

and 

GLENN A. GILLESPIE 
Economic Research Service 
USDA 
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AGRARIAN STRUCTURE IN RELATION TO FARM INVESTMENT 
DECISIONS AND AGRICULTURAL PRODUCTIVITY IN A LOW-INCOME 
COUNTRY—THE INDIAN CASE: COMMENT 


Professor Bela Mukhoti develops an 
interesting but questionable policy 
prescription for raising productivity in 
India [4]. She divides farms in India 
into three sectors but confines her dis- 
cussion to Sector A (small cultivators 
owning 5 acres or less) and Sector C 
(large cultivators holding 15 acres or 
more). Sector A is designated as the 
supplier of labor to Sector C, while 
Sector C is described as the supplier 
of credit to Sector A. Professor Mu- 
khoti concludes that (1) the large cul- 
tivators do not invest their capital on 
their farms because the returns from 
trading are better than returns from 
farm investment, and (2) the output 
per acre on small farms is higher than 
that on large farms. Following this 
line of reasoning, she recommends 
that, to increase production in India, 
land should be redistributed from Sec- 
tor C to Sector A. 

Professor Mukhoti’s first hypothesis 
reads: “The very nature of agrarian 
economy provides the larger farmers 
with alternative and more remunera- 
tive investment opportunities than 
farm investment” [4, p, 1212]. To one 
familiar with the Indian scene, the 
statement that “trading has been found 
to take the form of investing in stocks, 
hoarding and creating artificial scar- 
city, or augmenting existing scarcity” 
[4, p. 1212] clearly smacks of the 
practices indulged in by the profes- 
sional trader who often is also the 
money lender. However, the large cul- 
tivator is primarily involved in mar- 
keting his own produce and only se- 
condarily in trading the produce ac- 
quired from others. 


Professor Mukhoti suggests that the 
large cultivator enjoys monopolistic 
and monopsonistic gains. This conclu- 
sion is questionable considering the 
following: (1) there are a number of 
large cultivators in any given area; 
(2) not only is the contribution of the 
Sector A cultivatcrs to market supply 
substantially Jess than that of the 
other two sectors, but also not all of it 
passes through the hands of the large 
cultivator [3, p. 261]; (3) selling of 
his own produce apart, trading in 
commodities and lending by the he- 
reditary large cultivator have been 
traditionally frowned upon and there- 
fore seldom practiced in India [2, p. 
622]; and (4) as the debtor has the 
alternatives of selling his produce in 
the local market or to the village 
trader or the itinerant merchant, the 
large cultivator—creditor is in no posi- 
tion to influence the price he pays if 
he wants to acquire the produce of 
the debtor. l 

The foregoing arguments indicate 
that the lack of investment in farming 
cannot be attributed to the trading 
advantages enjoyed by the large culti- 
vator. In fact, the trend during the 
sixties has been one of stepped-up 
farm investment. The lack of invest- 
ment observed during the earlier pe- 
riod could be traced to the causes like 
the following: (1) uncertainty of ten- 
ure caused by the vacillating “land- 
to-the-tiller” philosophy of the ruling 
political party, which robbed the land- 
owner and the tenant alike of incen- 
tives to make improvements of a per- 
manent nature in land [2, p. 622]; 
{2} the relative cheapness of labor, 


with the result that the rational farm 
investment strategy could not but be 
labor-high and capital-shy; (3) the in- 
centives arising out of the favorable 
relation between input and output 
prices, which have, generally speak- 
ing, been minimal in India (Malone 
illustrated this point by citing the 
price relation between fertilizers and 
rice [3, pp. 266-267]; (4) inadequate 
farm size, which rendered capital in- 
vestment in farm machinery and 
equipment uneconomical; and (5) 
poor response of popular crop vari- 
eties to inputs such as inorganic fertil- 
izers, which discouraged intensive use 
of such inputs. 

To the extent that the preceding 
drawbacks remain operative during 
the sixties, farm investment continues 
to be at a level lower than otherwise 
seems warranted. Available evidence 
has nevertheless already indicated 
that, given proper incentives, the req- 
uisite investment on adequate-sized 
farms should not be lacking. High 
farm prices during the sixties have al- 
ready significantly stimulated farm in- 
vestment. Previously reluctant land- 
owners are now known to be install- 
ing pumping sets and purchasing trac- 
tors and other farm machinery [1, p. 
91]. The large-scale introduction of 
short-duration, high-yielding, hybrid 
varieties of food grains is encouraging, 
for it necessitates and speeds up farm 
mechanization [6, p. 4]. These rela- 
tively recent developments suggest 
that the lack of farm investment can 
be corrected by eradicating the draw- 
backs rather than by increasing the 
number of uneconomical holdings 
through redistribution of land. 

Professor Mukhoti’s second hypoth- 
esis is that the large cultivator pays 
wages and therefore does not employ 
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labor beyond the point where mar- 
ginal value product of labor equals its 
marginal factor cost (the wage rate). 
She suggests that the small cultivator, 
by contrast, employs labor until the 
marginal product of labor, given a 
fixed quantity of land, becomes zero. 
He is supposedly able to do so be- 
cause the opportunity cost of his fami- 
lys labor is zero. Professor Mukhoti 
admits that if an “institutional” wage 
rate were to be used as the determi- 
nant of the optimal employment of 
labor, it would be uneconomical for 
the small cultivator to produce be- 
yond the stage where marginal value 
product of labor equals its marginal 
factor cost, but she dismisses the loss 
so incurred by the small cultivator as 
a mere accounting loss. Use of family 
labor on small farms up to the point 
where marginal value product of labor 
is zero is suggested to account for the 
supposedly higher output per acre on 
these farms. However, this does not 
necessarily seem to be the case. 
Malone’s study of Tanjore district 
indicated, for instance, that the yield 
of rice per acre on the small farms 
was no higher than that on the large 
farms. It also revealed that the extent 
of double-cropping of rice on the 
small farms was no higher than that 
on the large farms. Professor Mukho- 
Ge hypothesis is logically and factually 
inconsistent with findings like those of 
Malone. Still more telling is that part 
of Malone’s findings that highlighted 
the usually overlooked fact that even 
the small and very small cultivators 
hired labor, even though the bulk of 
the available supply of their own fam- 
ily labor remained unemployed over 
the same period [3, pp. 259-260]. 
Given such evidence, there appears to 
be little basis for any theoretical con- 
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structs being erected on the assump- 
tion of significant advantages in pro- 
ductivity accruing to small farms as a 
result of free family labor. 

The argument that income per acre 
is larger on the small farm than on the 
large farm will also not help retrieve 
Professor Mukhoti’s hypothesis. The 
fact is that the relatively greater in- 
come per acre on small farms arises 
from supplementary enterprises un- 
dertaken because of the need to use 
the few available nonlabor resources 
fully and not because of the advan- 
tages arising out of the overuse of free 
family labor. 

Static remedies can hardly solve dy- 
namic problems. Professor Mukhoti’s 
recommendation leans heavily on the 
possibility of taking advantage of the 
existing surplus supply of labor on the 
small farms. This situation, however, 
is necessarily transitory in nature. In- 


creasing industrialization is steadily 
opening up off-farm employment op- 
portunities for surplus farm labor. The 
spread of education is likely to facili- 
tate and accelerate this process even 
further. The number of children going 
to school has trebled since 1947, while 
industria] output has more than dou- 
bled [5, pp. 1 and 5]. Unemployed 
and underemployed family labor is 
thus likely to leave the farm at an in- 
creasing rate. As a result, any policy 
stemming from the supposed advan- 
tages accruing from free family labor 
has little chance of success. Further- 
more, there is a great need for elimi- 
nating rather than perpetuating the 
colossal social waste emanating from 
the failure to employ productively the 
millions of idle or near-idle farm 
hands. 
G. S. Gi 
University of New Hampshire 
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AGRARIAN STRUCTURE IN RELATION TO FARM INVESTMENT 
DECISIONS AND AGRICULTURAL PRODUCTIVITY IN A 
LOW-INCOME COUNTRY—THE INDIAN CASE: REPLY 


I am grateful to Mr. Gill for mak- 
ing some interesting comments on my 
paper. Unfortunately, instead of mak- 
ing any original investigation to sup- 
port his ideas, he has rejected my hy- 
potheses almost entirely on the basis 


of several preconceptions. In fact, ex- 
amination of the articles quoted by 
Gill leaves one with the impression 
that, if anvthing, they support my hy- 
potheses rather than his. 

First, he objects to my hypothesis 


that “the very nature of agrarian 
structure provides the larger farmers 
with alternative and more remunera- 
tive investment opportunities than 
farm investment” [6, p. 1212]. As 
alternative explanations for less in- 
vestment and lower productivity on 
large farms, Gill puts forward some 
oft-quoted factors. Most of these fac- 
tors operated, and still operate, against 
agricultural improvement in India, ir- 
respective of farm size. The point at 
issue is to explain the greater invest- 
ment and higher output per acre on 
small farms, despite those hindrances. 

Second, with respect to the possible 
monopoly or monopsony power of the 
large cultivators, he ignores the data 
that I used, which are the most com- 
prehensive available [1]. When only 
6 percent of the rural households 
own 50 percent of the land, with 75 
percent of households owning only 17 
percent, and 47 percent of the fami- 
lies are landless and without alterna- 
tive means of subsistence, the possi- 
bility of a monopoly situation can 
hardly be dismissed so casually.1 

The rest of Gill’s comments indicate 
some misunderstanding of the subject 
at hand. His apparent belief that, in 
agriculture, size is closely correlated 
with prcductivity, and farm invest- 
ment is synonymous with mechaniza- 
tion, is uninformed. The Farm Man- 
agement Reports [2] have largely dis- 
proven this idea, as have a number of 
recent articles [4, 7, 9, 10]. Appar- 
ently he fails to distinguish between 
the yield per acre of one crop only, in 
this case rice, and the total output on 
a Portioun ar farm. Output is defined in 
the Farm Management Reports as the 
total gross income comprising the 


*For a possible means of testing the 
monopoly hypothesis, see Wharton [11]. 
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value of all produce raised on the 
farm evaluated at the harvest rate 
prevalent in the village. What a land- 
scarce country such as India is inter- 
ested in, is the total output of farms 
over a period of time. 

The Farm Management Studies? 
found that the values of human labor 
applied per acre [2, Punjab Report, 
1956-57, p. 79] as well as intensity of 
cultivation [2, Punjab Report, 1957-58, 
p. 27] increases consistently with the 
decline in farm size; but whereas the 
large farmers earn cash profit, the 
small ones maximize income over out- 
of-pocket expenses actually incurred, 
by maximizing output [2, Punjab Re- 
port, 1966-67, p. 55]. The dynamic 
context of increasing agricultural pro- 
ductivity, when all the facilities have 
been made available to the farmers, is 
of still greater interest for our present 
purpose. A comparison of the rate of 
increase in the value of output per acre 
in differert sizes of farms in Punjab 
over the period 1954-55 to 1956-57 
sheds some light on this subject (Table 
1). As the data relate to the period of 
the end of the First Plan and the be- 
ginning of the Second Plan, they indi- 
cate roughly how different sizes of 
farms have responded to the produc- 
tivity-increasing stimulus of the huge 
expenditure in the public sector during 
the First Plan. 

For the sample farms in Punjab, the ` 
average value of output per acre in- 
creased about 64 percent over the pe- 
riod 1954-55 to 1956-57. The smallest 
farms had an increase of 111 percent 
(from Rs. 119 to Rs. 351.10). The in- 
crease in the value of output per acre 


2 All the reports for each of the six 
states show similar data in almost all im- 
portant respects, and hence, for conveni- 
ence, reference is restricted to one report 
only, that on Punjab. f 
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Table 1. Value of output per acre for different sizes of farms and in- 
crease over period 1954-55 to 1956-57, Punjab, India 





Output per acre Increase in 
Size of farms value of 
1954-55 1955-56 1956-57 output 
áctes ` [oerni oreesa ES TULCES ronron ` percent 
0-5 119 176.53 251.10 110.9 
5-10 116 170.49 208.67 78.8 
10-20 115 169.35 193.72 68.4 
20-50 112 142.61 183.70 64.0 
50 and over 113 159.61 146.96 30.0 
Average 114 156.33 187.10 64.1 





Source: Studies in Economics of Farm Management [2, Punjab Reports, 1954- 


55, p. 65; 1955-56, p. 59; 1956-57, p. 55). 


for the largest farms was only 30 per- 
cent (from Rs. 113 to Rs. 146.96). It 
is in the size-group of 20-50 and 
above that the increase has been less 
than average.3 This group of farms, 
which comprises more than half of the 
cultivated area (about 57 percent) is 
mainly responsible for bringing down 
the overall average to 64 percent. 

An analysis of the various crops 
produced on farms of different sizes 
and their relative price changes does 
not suggest that the price changes 
have been more favorable to small 
farms than to large ones. It may there- 
fore be assumed that the price 
changes have affected farms of all 
sizes equally and that consequently 
the relative increase in value of out- 
put indicates mainly increased pro- 
duction. Changes in average yield per 
acre of individual crops do not indi- 
cate any pattern as between sizes of 


*The value of output may be influ- 
enced by the price of the products 
irrespective of changes in yield. Price of 
almost all the agricultural commodities 
in 1956-57 was higher than that in 1954- 
55 in the sample villages in Punjab. 
Hence, what is of significance here is 
not the absolute increase but rather the 
relative percentage changes in various 
size-groups. 


farms, and the increases seem mainly 
to have taken the form of increased 
intensity of cultivation on small farms. 
Whereas the intensity of cultivation in 
the largest farms decreased from 145 
percent in 1954-55 to 117 percent in 
1956-57, in the smallest group it in- 
creased from 150 in 1954-55 to 171.8 
in 1956-57 [2, Punjab Reports, 1954- 
55, p. 43, and 1956-57, p. 27]. Hence, 
it appears that, taking advantage of the 
irrigation and other facilities provided 
during the First Plan, the small farms 
have resorted to multiple croppings to 
a greater extent than before and have 
consequently recorded a higher rate of 
increase in the value of output per 
acre. The higher value of output on 
large farms, on the other hand, ap- 
pears to have resulted mainly from 
the higher prices of agricultural com- 
modities in 1956-57 rather than from 
an increase in yield. Although general- 
ization is not possible because of the 
very short period of time under con- 
sideration, there appears to be some 
indication that small farms are likely 
to be more responsive to productivi- 
ty-increasing stimuli than large farms. 
Malone appears to confirm my conten- 
tion in the article cited by Gil [5]. 
On the basis of a survey of several 
hundred rice farms in a single district, 


Malone estimated the responses of the 
farmers to the Package Program. After 
analyzing the performance of the 
small and very small farmers, he con- 
cludes that “it may be that we find 
more of the innovators in this group, 
which is hardly where most observers 
would first look for them” [5, p. 
262.] Malone, however, does not go 
into the reason for higher income on 
small farms from supplementary prod- 
ucts such as minor crops, vegetables, 
fruit, and milk. He dismisses this mat- 
ter by saying that “the small farmer, 
being under great pressure to use his 
few resources fully, pays more atten- 
tion to supplementary enterprises than 
the farmer with more land” [5, p. 
260]. This does not explain why the 
large farmers fail to do so. Herein lies 
my hypothesis about the implications 
of wage cultivation as against non- 
wage cultivation for intensity of land 
use and output. 

Gills apparent belief that unem- 
ployed and underemployed agricul- 
tural Jabor in a country such as India 
will soon be fully utilized because of 
education, industrialization, and the 
consequent ‘out-migration from agri- 
culture is not well founded. Although 
economic growth in general involves 
the absorption by industries of the 
surplus rural population (thus raising 
the per capita income of the remain- 
ing agricultural population), it is 
being increasingly realized that, in 
countries with heavy demographic 
pressure, substantial industrialization 
has to take place before the number 
of people on the land can even be sta- 
bilized, let alone reduced. Even 
Japan, with a high degree of literacy 
among the farm population and a re- 
markable rate of industrial growth, 
has needed several decades to be in a 
position where increase in her nonag- 
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ricultural employment opportunities 
can more than absorb all increments 
to total population, thus allowing an 
absolute reduction of farm labor force. 
Estimates which I have seen paint a 
gloomy picture of India’s prospects 
for population transfer [3, 8]. 

On the basis of an average of four 
projections for India* and the occupa- 
tional pattern reached by the devel- 
oped counizies at a stage of their eco- 
nomic growth which roughly corre- 
sponds to what India could be ex- 
pected to reach by 1931,5 Rao has 
made an estimate in this regard. The 
most plausible of Rao’s estimates 
shows that the proportion of popula- 
tion dependent on agriculture is likely 
to fall from 72 percent in 1951 to 56 
percent in 1981; but in spite of an ab- 
sorption of 67 million persons by 
other sectors, the pressure on land will 
increase by 40 percent and agricul- 
ture will have to absorb 40 million 
additional persons in 1981 [8]. 
This finding is corroborated by 
Khusro, who comments: “The hard 
fact must now be faced squarely that 
agricultural population cannot be dis- 
placed in the course of the Third, 
Fourth or the Fifth five-year plans” 
[3, p. 80]. 

With such a prospect of future 
pressure on land in Indie, there is lit- 
tle economic advantage in advocat- 
ing an agricultural organization that 
leaves millions of families without 
land. On the contrary, it indicates 
that, in order to step up agricultural 
production and land development, it 
is imperative to reorganize agricul- 
tural production in a way that will 


*The 1931 Census has proved the 
four projections used to be gross under- 
estimates. 

5 Japan of 1920, U.S.S.R. of 1938, and 
U.S.A. of 1920 [8]. 
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make possible the use of more labor 
per acre so that these millions of land- 
less families may be effectively ab- 
sorbed in agriculture. With the growth 
of the economy and the easing of 
pressure on land in the distant future, 


eventually be possible; but, for a long 
time © come, small farms will prove 
best f-r augmenting agricultural pro- 
ductioa. 
BELA MUKHOTI 
Lakehead University 


increase in farm size will of course Ontario, Canada 
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PRICE DISCRIMINATION IN THE WORLD TRADE OF 
AGRICULTURAL COMMODITIES: COMMENT 


In a recent and provocative article 
[“Price Discrimination in the World 
Trade in Agricultural Commodities,” 
J. Farm Econ. 48:194-208, May 
1966], Martin E. Abel uses a simple 
price discrimination model to show 
that, when faced with minimum- 


import-price schemes, an exporting 


country may increase profit by charg- 
ing higher prices in foreign markets. 
Without challenging his major conclu- 
sion, I wish to point to an apparent 


error in the graphical representation 
of the total market situation—an error 
whick causes Abel to reject the “usual 
assumption of equating the marginal 
cost cf the total output with the mar- 
ginal revenue of each of the markets” 
[p. 265]. It will be seen that the usual 
rule, In fact, still holds if the correct 
marg-nal revenue curve is constructed. 

Figure 1 reproduces part of Abel’s 
diagr-m (Pie 7, p. 205] showing the 
behavior of a discriminating monopo- 


NET 
PRICE 


QUANTITY 


Figure 1. 
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Total market average and marginal revenue curves, in the 


presence of a minimum-import-price scheme 


list faced with a minimum-import- 
price scheme in the (normally more 
elastic) foreign market. ARp is the 
total market demand curve, formed by 
summing horizontally the AR curves 
of both separable markets. MRr is the 
curve “marginal” to ARr and is dis- 
continuous at two outputs. When the 
first unit (at qı) is sold in the second 
market (that with a lower intercept 
on the price axis for its demand 
curve), ARz becomes more elastic and 
total market marginal revenue rises 
sharply. Demand in this second (ex- 
port) market suddenly becomes com- 
pletely inelastic at the imposed mini- 
mum import price, and total market 


demand kinks down at A. No extra 
revenue is forthcoming in this export 
market, and MRr drops sharply after 
q: units are sold. 

It is impertant to realize under what 
conditions the horizontal summation 
of the demand curves makes sense. 
For any point on ARr, say A, to give 
the average revenue over qa units, the 
price must be the same in both mar- 
kets. The curve MRr is the relevant 
curve for the nondiscriminating mo- 
nopolist, at least up until q:* Abel, 


1 After qo, it will be costly if not im- 
possible to sell at the same price in both 
markets, and there will be added pressure 
to discriminate. 
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however, is considering the case of a 
discriminating monopolist [p. 204]. 
Since he will equate marginal revenue 
in both markets, his relevant total 
market MR curve is the horizontal 
summation of the individual MR 
curves, labeled SMR in Figure 1. 
This curve also has two kinks in the 
face of a minimum import price, the 
first corresponding to the first unit in 
the second (export) market, at B, 
and the second occurring at C, where 
the MR curve in that market drops to 
zero—at the quantity which can be 
sold for the minimum import price. 


"Up to C, the MR can be derived 
geometrically from ARr by halving the 
horizontal distance to the price axis. The 
convenience of this geometric trick hides 
the fact that this curve is distinct from 
the MRr curve, although coincident with 
it over a range of outputs, and has a 
different economic meaning. It is not 
really a marginal revenue curve in the 
usual sense; it is more a “decision curve,” 
which indicates that, at any point on 
it, output can be distributed amon 
markets in such a way that margin 
revenues are equal. One would expect 
his actual revenue increment to be higher 
than that of the nondiscriminator for any 
increase in output—the reward for his 
discrimination. This raises the conflict 
between intuitive argument based on 
discrete marginal units and the results 
of the calculus with its assumption of 
divisibility. This will not be explored 
here. 


Using the correct marginal revenue 
curve, one can find the best distribu- 
tion of output between the two mar- 
kets. In Abel’s example, MC meets 
14Rr at 90 units of output. He states: 
The monopolist will sell 40 units in the 
export market at a price of 60, and 47.5 
tnits in the domestic market at a price 
cf 62. This leaves 2.5 units unsold. The 
monopolist can increase his total net 
revenue by selling 50 units in the do- 
mestic market at a price of 60. This vio- 
lates the usual assumption of equating 
tae marginal cost of the total output with 
the marginal revenue of each of the mar- 
kets [p. 205]. 


£elling in both markets for a price of 
€0 is just the behavior that one would 
expect from a nondiscriminating mo- 
copolist, to whom the curve MRr is 
relevant; the discriminating seller, 
jadging from Abel’s graph, would 
produce some 87 units (MC==MR) 
end distribute 40 to the export market, 
sell 47 at home, and maintain different 
prices. Abel’s esoteric explanation, 
that the violation of the equal margin- 
el revenue rule “stems from the pe- 
culiar nature of the marginal-net- 
revenue curves,” and is “a common 
problem when demand curves, whether 
Imear or curvilinear, are added” [p. 
£05] proves unnecessary if the correct 
marginal revenue curve is used. 
T. Josuinc 
London School of Economics 


PRICE DISCRIMINATION IN THE WORLD TRADE OF 
AGRICULTURAL COMMODITIES: A REPLY 


I want to thank Professor Josling 
for calling attention to the improper 
use in my article on price discrimina- 
tion of the total marginal revenue 
curve in the case of a discriminating 
monopolist. The conclusions of my ar- 


ticle are not affected by the approach 
suggested by Professor Josling, but 
the economic analysis is significantly 
improved. 

MARTIN E. ABEL 

U. S. Department of Agriculture 
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BARGAINING POWER POTENTIAL IN AGRICULTURE” 


Farm groups have many ways of in- 
creasing their returns from the sale of 
their products. These include reducing 
the amount of product marketed, dis- 
criminating among markets in the sale 
of their products, performing various 
marketing functions, increasing con- 
sumer demand for their products 
through advertising and quality con- 
trol, and bargaining away some of the 
middlemen’s marketing margin. This 
communication concerns the last 
method of increasing farmer returns. 
It is my thesis that farmers can effec- 
tively bargain for marketing margins 
only with the first handlers of their 
products and that the amount which 
can be obtained from this source is 
practically nil in the long run ex- 
cept where first handlers have extraor- 
dinarily high profits or add a large 
value to the product. 

The conclusion that bargaining 
gains from the marketing margin must 
come from the first handler’s portion 
of the margin is drawn from two 
facts: (1) that it would be virtually 
impossible for producers to negotiate 
on prices with firms other than those 
to which they directly sell and (2) 
that the first handler when acting ra- 
tionally has already obtained as much 
as he can from succeeding handlers 
under existing supply and demand 
conditions. 

If we accept this argument, the 
next step in the analysis is to look at 
the data to see what part of the first 
handler’s marketing margin farmers 
might in fact bargain away. Average 
processor margins for seven major 





* This communication benefited from 
the comments of John M. Curtis, Billy V. 
Lessley, and Richard E. Suttor. 


foods consist of labor and fringes, 
35.4 percent; containers and supplies, 
19.3 percent; buildings and equip- 
ment, 6.7 percent; advertising and 
promotion, 4.6 percent; other ex- 
penses, 22.6 percent; and profits be- 
fore income tax, 11.4 percent. 

The only one of these items which, 
it would appear, farmers might logi- 
cally be able to bargain away is prof- 
its, the part of the marketing margin 
that is in fact the residual after all 
other factors have been paid. The 
prices of the other items are set 
largely in their respective interindus- 
try market places or by government 
regulation, thus putting them out of 
the reach of negotiations between 
farmer and first handler. It does not 
appear likely, at least in the short run, 
that farmer bargaining can reduce 
wage rates, salaries, transportation 
costs, taxes (other than income taxes), 
depreciation, interest, rent, or costs of 
electricity, containers, advertising, fuel, 
building, and equipment. 

If we assume that first-buyer profits 
are the only significant part of the 
marketing margin which farmers 
might expect to bargain away, how 
great are these profits in relation to 
farm prices at various profit levels for 
the processing firms? Profits can be 
measured in two ways, before and 
after taxes. Which is the relevant 
figure to consider? The answer is prof- 
its before taxes, because taxes on prof- 
its are not paid unless profits are ac- 
tually made. Because corporate in 
come taxes are approximately 50 per- 
cent of net income, about one-half of 
the amount that is bargained away 
from a firm comes out of its reduced 
tax liability. 

The profit made per unit handled 
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has been calculated for seven types of 
commodities (beef, broilers, eggs, 
fluid milk, fruits and vegetables, and 
wheat)? as a share of the producer’s 
price in 1964 (Column F, Table 1). 
Using these data as a base, we find 
that the change in farm prices due to 
a change of one percentage point in 
profits can be calculated where 
changes in profits are fully reflected in 
changes in farm prices and vice versa 
(Column G, Table 1). These data can 
in turn be used to calculate the effect 
on farm prices of other profit rates 
where changes in one are fully re- 
flected in the other (Column I, Table 
1). 

The data show that profits as a 
share of producers price in 1964 
ranged from 0.5 percent (broilers) to 
31.3 percent (wheat for bread) but 
that, of the seven commodities, only 
wheat for bread had profits greater 
than 6.6 percent. Thus, for six of the 
seven commodities, producers in 1964 
could not, through bargaining, have 
increased their returns more than 6.6 
percent from processor profits no mat- 
ter how strongly they were organized. 

Most farmer bargaining agencies, 


*Bread baker—wholesalers are typically 
not first buyers of wheat from farmers. 
Farmers are thus not in position to bar- 
gain with them on price. They are in- 
cluded in this analysis to illustrate the 
high ratio of processor profit to farm 
value where the value added by the 
processors is high relative to the farm 
price for the raw material. 


Communications / 1053 


it seems reasonable to assume, would 
hope and expect processors of their 
products to earn some positive rate of 
return on their investment, both to be 
fair to the processors and to insure 
that processors would stay in business 
and remain progressive. If in 1964 
there had existed all-powerful farmer 
bargaining agencies for each of the 
commodities studied here, and if they 
had allowed the processors of their 
products to earn a modest 10-percent 
return on equity, prices received by 
farmers producing for the various in- 
dustries analyzed here would have 
changed in 1964 in approximately the 
following ways: beef, —0.1 percent; 
broilers, —0.2 percent; cheese, +1.2 
percent; eggs, +0.6 percent; fluid 
milk, +1.2 percent; processed fruits 
and vegetables, —2.1 percent; and 
wheat for bread, +3.6 percent. Jt can 
be seen that for three of the seven 
commodities analyzed, farmers would 
have received less than they did and 
for only wheat for bread would they 
have received more than a 1.2-percent 
increase. Considering the cost of or- 
ganizing and maintaining an agency 
for. the purpose of bargaining away 
marketing margins, and realizing that 
it most likely would not be as power- 
ful as the theoretical one assumed 
here, one might seriously question 
whether such an agency would be 
worth the effort. 
Joen R. Moore 
University of Maryland 
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INVESTMENTS IN HUMAN CAPITAL FORMATION THROUGH 
TRANSFER PAYMENTS” 


At one time it was meaningful, or 
so we thought, to distinguish between 
economic and welfare policy. Eco- 
nomic policy had to do with produc- 
tion in the broadest sense, welfare 
policy with distribution via the public 
sector, presumably as a result of 
human concern for the well-being of 
others. Today, on the contrary, public 
programs explicitly recognize that 
what is done on welfare programs has 
some potential bearing (in one direc- 
tion or another) on labor productivity, 
and vice versa. Thus, “welfare pro- 
grams” have come to be viewed, in 
part, as investments in developing the 
productive capacities of the recipients 
and their families, as well as tools for 
alleviating economic privation in the 
shorter term. In fact, from controversy 
of recent years over welfare programs, 
particularly Aid to Families with De- 
pendent Children and Unemployed 
Parents (AFDC-UP), it may be in- 
ferred that some people think these 
investments have a negative marginal 
value product, that is, that they con- 
tribute negatively to the motivation 
for work and for upgrading of skills 
by personal investments of time, 
funds, or effort. But reliable evidence 
is scarce! 

Whatever the merit of the allega- 
tions, evidence is needed regarding 
the effects of these programs on long- 
term productivity of the recipients, 


* The investigation reported in this 
article (No. 67-1-125) is in connection 
with a project of the Kentucky Agricul- 
tural Experiment Station and is published 
with approval of the director. However, 
views expressed do not necessarily reflect 
official views of the University of Ken- 
tucky. 


end, more particularly, of their fami- 
Les, Because the programs involve 
transfer payments of one kind or an- 
cther, it is evident that their contribu- 
tion depends heavily upon what recip- 
ints do with their money and how 
the receipt and disposal of these mon- 
ies affect related behavior that has a 
bearing on future productivity. This 
ineludes such things as aspiration lev- 
els, motivation for learning, and in- 
centives for school attendance and 
echievement. This suggests an impor- 
tant and challenging new field for 
consumer economics research, that is, 
how recipients from different social 
classes respond to infusions of transfer 
payment income, and how their re- 
ponses are conditioned by cultural 
end social characteristics, related insti- 
tutions, and program structure, 

The Work Experience and Training 
WEI) Program of the Office of 
Economic Opportunity provides some 
interesting innovations in welfare pro- 
grams. At least as it has been adminis- 
iered in the state of Kentucky, it rep- 
resents an attempt to improve the pro- 
ductivity and employability of “hard 
core” unemployed recipients and their 
iamilies. This is done by a system of 
income “grants” coupled with re- 
quirements for earning the value of 
grants on public works projects or on 
private business projects in which the 
recipients have an opportunity to 
learn some useful skills.1 The program 


*Levitan [6, pp. 74-75] has noted 
that, nationwide, relatively few were em- 
ployed on projects in which useful skills 
could be learned. This was also true in 
eastern Kentucky, where industrial ac- 
fivity is extremely limited, except for 
mining, which has been declining for 


additionally requires that children be 
enrolled and attend school regularly 
and that recipients lacking basic edu- 
cation attend school, usually six hours 
per week in the evening, Social work- 
ers provide guidance in family mat- 
ters. 

Is this a productive use of public 
funds? Does this infusion of income 
contribute negatively or positively to 
future productivity? Or must it be ra- 
tionalized, if at all, purely on grounds 
of direct concern for the well-being of 
deprived fellow humans? In order to 
obtain evidence on these issues, a 
cross-sectional consumer expenditures 
study was conducted in 1966 covering 
36 W.E.T. participants and 36 eligi- 
ble applicants (excluded because of 
funds shortages) in three selected Ap- 
palachian counties of Kentucky, using 
a combination of respondent’s recall 
of irregular or “lumpy” expenditures 
and a complete expenditure record for 
one month, October 1966.2 The ex- 
penditure record was detailed enough 


many years. Tax revenues available for 
financing suitable public works projects 
are also very restricted, and W.E.T. par- 
ticipants generally lacked adequate edu- 
cational preparation. Therefore, the merit 
of such a program depends very heavily 
on its impact on the young, primarily 
through incentives for school attendance 
and changes in the social and physical 
environment of the home. (See also foot- 
note 7.) 

*Mean number of children, age of 
children, educational attainment, im- 
proved road mileage and unimproved 
road mileage to the county seat town 
were not significantly different in the two 

oups. There was a significant difference 
Kos years) in average age, but regression 
analysis indicates that this difference re- 
sulted in underestimation of the response 
to free medical and dental service and of 
income elasticities of expenditure for the 
highest-priority categories of expenditure 
which are presented here. 
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to make possible many different clas- 
sifications of expenditure. 

The primary difficulty in this study 
was establishing a basis for classifying 
expenditures. The basis needed was 
one which would differentiate be- 
tween those items with a high proba- 
bility of contributing significantly to 
future productivity and those with a 
lower or zero probability of doing so.* 
This difficulty is amplified by the fact 
that the social and economic charac- 
teristics of the area of residence heav- 
ily influence the appropriateness of 
any classification. An automobile, 
which is a luxury to an urban dweller 
with access to good public transporta- 
tion, is a virtual prerequisite to em- 
ployment, access to public services, 
and social intercourse with the 
broader community for people living 
in these small and often relatively iso- 
lated mountain valleys.* A television 
set would seem, on the basis of avail- 
able evidence on the cultural con- 
straints to mobility and levels of aspi- 
ration in rural Appalachia, a probably 
beneficial family investment. It is one 
of the few avenues available in these 


"A precise basis of classification would 
require that both the probability that a 
specific experience would be relevant to 
the individual’s productivity, and the 
magnitude of the effect of that expendi- 
ture on that experience, be taken into 
account. Our attempt to do this in our 
classification is reflected in the use of the 
word significant. 

* Both participants and applicants lived 
an average of nine miles from the county 
seat community where virtually all pub- 
lic services are dispensed, including 
benefits of the W.E.T. program itself. 
Most sources of nonfarm employment 
are well beyond walking distance, in- 
cluding W.E.T. employment. There is no 
local means of public transportation 
available except the occasional taxi in 
the county seat town. 
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communities for broadening cultural 
perspectives and social horizons.5 
Lacking a concrete evidential basis 
for the classification, we used a judg- 
mental classification. While tenuous, 
this at least provides some basis for 
assessments of program performance, 
In the highest-priority category (high- 
est probability of contributing signifi- 
cantly) were the following items: au- 
tomobiles (payments), house mort- 
gage payments and home improve- 
ments, savings, life insurance, cloth- 
ing, food stamps, cleaning supplies, 
and consumer durables (below es- 
tablished maxima designed to elimi- 
nate frivolous expenditures). Coffee, 


5 The fact of cultural isolation is well 
documented by the studies of Harry 
Caudill [1], Jack Weller [9], and others. 
That it is connected with personality fac- 
tors which have an adverse effect on pro- 
ductivity is strongly suggested by the 
work of R. B. Hughes, jr. [3], and Eldon 
D. Smith [8]. We know of no specific 
studies of the effects of television, home 
improvements, and the like o2 rural Ap- 
ee acculturation. ae age study 

emonstrates that both family and com- 
munity wealth during childhood, pre- 
sumably reflected in home and commun- 
ity environment, have positive effects on 
mobility, current incomes, and other fac- 
tors held constant. Kindleberger [4], 
Nurske [7], Kuznets [5], and others have 
noted the international significance of 
Duesenberry’s “demonstration ` effects,” 
[2] which have been facilitated by im- 
proved communication. Almost all evi- 
dence suggests that television is a most 
powerful medium of mass communication. 

*Judgmental limits were established 
after consultations with program admin- 
istrators, appliance dealers, and others. 
The criteria were minimum costs neces- 
sary to give serviceability without exces- 
sive maintenance costs. Values below 
these limits usually implied either pur- 
chase of “used” items or “economy” 
models. Limits were $200 for refrigera- 
tors, $200 for television sets, $180 for 
kitchen stoves, $200 for living room fur- 


tea, cocoa, tobacco, candy and sweets, 
food in excess of food stamp allot- 
ments, and consumer durables in ex- 
cess of established limits were in- 
cluded in the lcwest-priority category 
(judged to have zero probability of 


contributing significantly). All other 


items occupied a middle category. 
Income elasticities of expenditure 
for these broad categories were com- 
puted with cash incomes and expendi- 
tures of the applicants as bases, since 
the relevant concern was the effect of 
additional income on such families. 
The average income difference be- 
tween applicants and participants was 
large proportionately, and the prob- 
lem involved responses only to up- 
ward changes in income. Therefore, 
standard reversible arc elasticities 
were not used. The formula for the 
measure used is as follows: 
Income elasticity of expenditure 


= [(Ep— Ea) /Eol/{Up— Io) /Tal 


where 

Ep is expenditures of participants, 

E, is expenditures of applicants, 

I, is income of participants, and 

I, is income of epplicants. 
The results were elasticities of expen- 
diture of 1.5, 0.6, and 0.4 for the 
high-, medium- and low-priority cate- 
gories, respectively; average monthly 
cash incomes were about $84 and $220, 
respectively for applicants and partici- 
pants. 





niture, $100 for kitchen furniture, $100 
for bedroom furniture, $200 for washing 
machines, and $200 for freezers. Medical 
and dental service, including medicine, 
was free for program participants and 
their families. School lunches and school 
supplies were often provided free to in- 
digents, but mcst W.E.T. participants 
were required to pay for them. Therefore, 
these items were nondiscretionary and 
not included in the highest-priority class, 
even though as items of consumption they 
were of very high priority. 


_ These findings would appear to cast 

doubt on the assumption that the poor 
in general or Appalachian mountain 
families in particular are impulsive 
spenders who lack the frugality or 
wisdom to manage money. Alterna- 
tively, it may suggest that the pro- 
gram was exceptionally well designed 
to redirect these behaviors. Monthly 
payments for durable goods in excess 
of established maxima averaged only 
$1.56; only “used” automobiles were 
purchased; there were improved and 
generally good school enrollment and 
attendance records; participants made 
extensive use of free health services 
—all these findings lend support to the 
conclusion that recipients of benefits 
were both frugal and conscious of the 
implications for their future of what 
they did. 

What is not known and cannot be 
known without comparable studies of 
other programs, preferably with more 
refined tools, is whether the partici- 
pants were predisposed to this type of 
behavior or whether this program 
served to change otherwise inade- 
quate behavior patterns into channels 
which hold out some hope of improv- 
ing the productivity and earnings of 
recipients and their families. The hy- 
pothesis which turns out to be valid 
will have an important bearing on the 
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appropriateness of program structure 
and eligibility requirements of this 
and other programs relating to the 
poverty classes. Comparative studies 
are needed; and income elasticities of 
expenditure would seem to be rele- 
vant to such studies. 

Although the techniques employed 
in this study were obviously crude, 
the study suggests such further re- 
search possibilities as (1) more pre- 
cise identification of strategic lines of 
expenditure, (2) analytical assess- 
ments of the specific lines of ex- 
penditure which should be controlled 
administratively, and (3) the effects 
of control provisions on strategic areas 
of behavior such as schcol attendance 
and performance, mobility, and utili- 
zation of medical and dental services, 
and on other categories of expenditure 
(cross elasticities). Tools of consumer 
economics research combined with in- 
sights borrowed from our sister social 
disciplines have a potential for unrav- 
eling this important skein of issues re- 
lating to the development of human 
resources of poverty families in rural 
areas, 

Expon D. Smrru 

AND 

James C. DEAN 
University of Kentucky 


References 


[1] Cavons, Haxry, Night Comes to the Cumberlands, Boston, Little, Brown and 
Co., 1962. 

[2] Duxsenserry, James S., Income, Saving and the Theory of Consumer Behavior, 
Cambridge, Mass., Harvard University Press, 1949. 

[3] Hucues, Rurus B., JR, “Low Incomes in Southern Agriculture,” unpublished 
Ph.D. thesis, University of Chicago, 1959, 

[4] KinpLEBeRcER, CuarLes P., Economic Development, New York, McGraw-Hill 
Book Company, 1958. 

[5] Kuzners, Simon, “Underdeveloped Countries anc the Pre-industrial Phase in 
the Advanced Countries: An Attempt at Comparison,” in The Economics of 
Underdevelopment, ed. A. N. Agarwala and S. P. Singh, New York, Oxford Uni- 
versity Press, 1963, pp. 185-153. 

[6] Levrran, San A. Antipoverty Work and Training Efforts: Goals and Reality, 


1058 / COMMUNICATIONS 


Policy Papers in Human Resources and Industrial Relaticns, No. 3, Institute of 
Labor and Industrial Relations, The University of Michigan and Wayne State 
University jointly with the National Manpower Policy Task Force, Aug. 1967. 
[7] Nursxe, Racnwan, “Some International aspects of the Problem of Economic 
Development,” in Studies in Economic Development, ed. Bernard Okun and 
Richard W. Richardson, New York, Holt, Rinehart and Winston, 1964, pp. 182-148. 
[8] Smaru, Expon D. “Migration and Adjustment Experiences of Rural Migrant 
Workers in Indianapolis,” unpublished Ph.D. thesis, University of Wisconsin, 1954. 
[9] Ween, Jack, Yesterday’s People, Lexing-on, University of Kentucky Press, 1966. 


Reviews cre listed alphabetically by authors. 


Reviews 


Clawson, Marion, and Jack L. Knetsch, Economics of Outdoor Recreation, The 
Johns Hopkins Press for Resources for the Future, Inc., 1966, xx + 328 pp. 
($8.50) 


Again the authors have provided a timely book in an emerging area of na- 
tional interest—this time in outdoor recreation. Dr. Clawson and Dr. Knetsch 
have dore an excellent job of summarizing research concerned with the eco- 
nomics of outdoor recreation and of providing a synthesis in a logical form. 

The book is written so that it can be readily understood by individuals with 
a very limited background in economics. The authors undoubtedly chose this 
style because the people interested in recreation corstitute an extremely hetero- 
geneous group. Consequently, the book loses some of its value to the professional 
economist but probably will have a much greater cverall impact on those con- 
cerned with outdoor recreation problems. 

The book should represent a welcome addition to the literature by those 
teaching survey courses in outdoor recreation. In addition, it will serve as a 
very useful reference for undergraduate courses in the economics of outdoor 
recreation. 

Although the authors have indicated that the emphasis of the book is placed 
upon the economic and social aspects of outdoor recreation, they have devoted 
most of (he book to economic considerations. Approximately one-third of the 
book is Cevoted to the various aspects of the demand for outdoor recreation. 
They review the fundamentals of demand curves and the factors which have 
influenced the nature of these curves. The traditional approaches to estimating 
the demand for outdoor recreation have been reviewed, including a rather thor- 
ough discussion of their limitations. The lack of accurate data relating to all 
phases of outdoor recreation is emphasized throughout the book. The authors 
conclude on a rather pessimistic note: “The methodological problem is admit- 
tedly difficult, but a more basic difficulty is the nature of the demand for out- 


1059 


1060 / Reviews 


door recreation. This is dynamic and changing; the future may be very different 
from the past, and we know relatively little about the past. No methodology 
can yield wholly satisfactory answers when the problem is so difficult and the 
data so poor” [p. 141]. Granted, the future may be different from the past; 
but is this problem more critical for recreation than for other new products for 
which there are few or no historical data? And if recreation is important, then 
sufficient resources should soon be available for improved data collection sys- 
tems, 

Problems concerning the pricing of and paying for outdoor recreation were 
considered at length. In the case of free facilities, it would have been enlighten- 
ing if the authors had discussed in more detail the qualities of outdoor recrea, 
tion as a method of income redistribution. With the increased awareness of so- 
cial problems facing the nation, this question undoubtedly will become more 
and more important. 

The economic impact of outdoor recreation on local economies is of utmost 
importance to many communities since it is often suggested as a source of eco- 
nomic stimulus. The authors wisely conclude that “it is important to recognize 
that there are problems connected with the recreation business itself and that 
the recreation business potential of an area is affected by specific characteristics 
of area, location, and economic structure, as well as other conditions” [p. 
244]. However, they have not considered the impact of recreation develop- 
ments upon the total integrated economy of a region; for example, a state or 
national park may not greatly affect the nearby local economy but may have 
tremendous economic effects on the home cities where the users purchase their 
equipment and other recreation supplies. 

The authors point out that “recreation simply has not been recognized by 
many professions as a respectable field for scientific inquiry” [p. 293]. This 
attitude has tended to discourage recreation research. In conjunction with these 
views the authors have concluded “that outdoor recreation is not a separate 
field of human knowledge, but a kind of human activity. Many problems are 
related to this activity, and they can be studied in an organized way by ap- 
plying the theory, logic, and methods cf many of the established fields of spe- 
cial knowledge either singly or in combination. Outdoor recreation research has 
a unifying theme, a kind of activity, and a range of problems, but it is not a 
special field of knowledge as such” [p. 294]. The logic behind these remarks 
is sound and probably explains much of the confusion and lack of coordinated 
research in outdoor recreation. However, because of the public interest in out- 
door recreation and the availability of government resources, there is a strong 
desire to identify outdoor recreation as a discipline. 

The authors are to be complimented on the organization and scope of the 
book. It provides a very useful summary of research and problems in outdoor 
recreation. 

Ivan W. SCHMEDEMANN AND 
RayMond L. PREWETT 
Texas AGM University 
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Dillon, John L., The Analysis of Response in Crop and Livestock Production, 
New York, Pergamon Press, 1968, xiii +- 135 pp. ($3.00 paper, $4.50 cloth) 


The book is intended to “help fill the gap in providing students of both agri- 
cultural science and economics with a simple but formal exposition of the why, 
how and wherefore of the principles of crop and livestock response analysis, 
thereby helping to further co-operative effort among biological and economic 
researchers” [p. x]. This is a recognition of the need for interdisciplinary coop- 
eration in obtaining efficient use of agricultural resources, particularly in devel- 
oping nations. 

The theory of response is outlined in Chapter 1 under the limiting assump- 
tions of diminishing returns to each input factor and decreasing returns to scale. 
The theory of response for one-factor and two-factor cases is developed and 
then generalized to n factors. The discussion focuses on physical implications of 
the theory. 

Chapters 2 and 3 provide a normative analysis of response efficiency with 
emphasis on understanding the response process by controlling factor input lev- 
els. Chapter 2 abstracts from problems related to time and specifies the best 
operating conditions, both with and without constraints on the objective func- 
tion. Time is explicitly introduced as a factor in Chapter 3 in analyzing time- 
dependent processes and time-preference effects. 

Some important aspects of the problems associated with an empirical analysis 
of crop and livestock response are discussed in Chapter 4. Problem areas are 
identified as experimental design, statistical estimation, response variability over 
time and space, and discrepancies between results cbtained under experimental 
and farm conditions. The discussion of these topics is admittedly brief, but they 
were selected for inclusion because of their significance in improving response 
research. 

“As a primer on response analysis,” theory and quantitative methods are 
stressed and integrated in a precise and consistent manner. Physical and eco- 
nomic concepts of the theory of response are presented in mathematical nota- 
tion and graphic form, which will require an introduction to derivatives for stu- 
dents without a background course in calculus. Numerical examples, incorporat- 
ing problems in crop and livestock production, are used to relate analytical 
principles and their use. A variety of algebraic forms are used in the numerical 
examples in the text and in exercises given at the end of each chapter. By com- 
bining several methods in presenting and illustrating concepts in a thought-pro- 
voking manner, Dillon helps the reader to gain important insights into response 
relationships. 

A section on resource materials is presented in each chapter, with references 
to specific concepts and to empirical studies of crop and livestock response 
efficiency analysis. More importantly, the sections on further reading provide an 
evaluation of the scope, content, and/or empirical significance of selected con- 
tributions in theory and response studies. Areas for further analysis are identi- 
fied. 

Dillon has been selective by focusing exclusively on crop-fertilizer and live- 
stock-feed response. This choice was deliberately made, since he acknowledges 
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in the preface “that crop and livestock response processes are generally embed- 
ded in larger response systems—both biolozical and economic—whose ramifica- 
tions are not irrelevant.” There is increasicg interest in applying the analytical 
principles outlined in the book to a broad range of problems such as supply 
response, technological change, and investment programs. It would have been 
helpful if he had explicitly explained theze relationships and pointed out the 
relevance of the principles to these broader problems. 

The use of metric weights and measure: may make an understanding of ex- 
amples more difficult for the United States audience. The clarity of presentation 
and the author’s efforts to communicate tc both economists and researchers in 
biological sciences are helpful in making this a valuable reference. Further, the 
comprehensive treatment of analytical prinziples makes it a useful supplemental 
text in economic theory, mathematical ecenomics, farm management, and re- 
lated courses. 

WAN M. CrosswHiTE 
North Carolina State University at Raleigh 


Food Research Institute Studies, Proceedizgs of a Sympasium on Price Effects 
of Speculation in Organized Commodity Markets, Supplement to Vol. VII, 
Stanford University, 1967, 194 pp. ($4.00) 

A tendency nowadays is to belittle price-making markets in our advancing 
industrial state. But one hallmark of such markets, organized futures trading, 
has enjoyed a resurgence in recent years. This may not be widely known. Al- 
though the Stanford work does not chronic-e such history, its appearance should 
give intimations of the capacity of price-making markets to organize economic 
activity. The main appeal, however, will be to the small but growing number of 
students of futures trading. 

What is the economic role of the speculator in futures? Six economists, 
mostly seasoned specialists, were commissioned to write papers. A seminar was 
held to clarify and sharpen debate. General financial support came from the 
Chicago Board of Trade, the Farm Foundetion, and the Minneapolis Grain Ex- 
change. The result is a set of thoughtful pavers. 

Three different, but not mutually exclusive, theories were examined: (1) that 
speculators assume hedgers’ price risks, for which they receive payment; (2) 
that speculators predict prices and that they profit by inducing a better alloca- 
tion of stocks over the course of time; and (3) that speculators anticipate hedg- 
ing needs and earn a margin for improving market liquidity. 

The first theory has held a great fasciration for economists, ever since the 
“inverted markets” of the early post-Worlc War II period caused a rediscovery 
of Lord Keynes’s views published in the ea-ly post-World War I period. Keynes 
had little regard for the ability of commodity speculators to forecast prices, but 
he found a useful role for them, nevertheless, in their acceptance of price risks. 
This continues to be the most popular explanation in textbooks and in the trade. 

Most attempts to verify the theory turn on showing an underlying trend 
(bias) in futures prices over the life of futures contracts. Such trends are 
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needed for the persistent speculator to get a return if he has scant ability to 
predict prices. 

Three papers are mostly devoted to examining the evidence for this view. 
Rockwell extends the coverage of an earlier study by Houthakker, by examining 
25 markets for 18 years (instead of only 3 markets for 11 years). For the large 
markets, he infers that hedgers’ losses became large speculators’ profits. Small 
speculators made nominal profits. In small markets, large speculators profited at 
the expense of small speculators. Hedgers made nominal profits. Rockwell infers 
that none of the gains were due to existence of a bias in futures prices (because 
futures prices rose when speculators were net short but did not rise significantly 
when they were net long). Hence, he accepts the alternative view that all spec- 
ulative profits were due to forecasting ability by a subset of speculators and 
that futures prices are unbiased estimates of the ultimate spot prices. 

Telser’s paper is a detailed study of wheat, corn, and soybean markets. Using 
somewhat different techniques, he confirms his findings of a decade earlier. 
Businessmen usually pay nothing for reducing risk by hedging. Speculators can- 
not count on profiting by simply holding long positions against hedge selling by 
inventory holders. Futures prices are unbiased predictors of subsequent spot 

rices. 

P Cootner’s paper is mostly a discussion of research by Gray, Telser, and Coot- 
ner. Rockwell's research is not examined. Cootner alone is inclined to give cre- 
dence to the risk-premium view—but he admits that it need not be a universal 
truth. A detailed discussion is given of why different researchers get conflicting 
results with the same data. He believes that “most of the controversy turns on 
different theories (usually implicit) rather than argument about the data” [p. 
85]. 

This opinion contrasts sharply with Larson’s view. Larson eschews usual 
methods for estimating profits of different classes of traders because of the ex- 
tent of nonreporting, misclassifications of reported hedging, speculation and 
spreading, and no data on timing of transactions. Profits imputed to speculators 
can be traced to a few episodes of large price moves, or to persistent inflation, 
and not to the alleged sources of profits. (Larson has studied the data in the 
past and has tried to rectify major deficiencies.) Moreover, Larson believes that 
the usual methods impute a motive to speculators that begs the question of abil- 
ity to predict prices. 

He takes another approach. Where a repetitive cycle of prices exists, it 
should have been predictable. He asks, in the case of egg prices, whether fu- 
tures speculators had anticipated the cycle in cash prices. He finds indications 
that they had. 

Larson’s identification of a 30-month price cycle for eggs is interesting in its 
own right. It follows his earlier study of “harmonic motion” in hog prices. In 
each, the duration of the cycle is four times the production period, not two 
times as implied by the cobweb theorem. This thesis deserves more attention 
than it has received so far. 

The third theory of speculation: is reflected in papers by Working and by 
Gray. It explains a special kind of speculation. Payment is made by hedgers to 
professional speculators who have developed the knack of buying on dips, sell- 
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ing on bulges, and otherwise keeping a fine ear tuned tc profit opportunities 
within and between trading pits. Neither risk assumption nor price-level predic- 
tion explains such behavior. It is a payment extracted with much skill from 
hedgers, who have to pay it to get market liquidity. Working calls it the “execu- 
tion cost” of hedging. Such speculators operate between hedgers and longer- 
term speculators. 

Working, dean of scholars of futures trading, has studied many aspects of 
futures trading for four decades. We are indeed fortunate to have his matured 
views on the intricacies of the mechanism by which hedging attracts specula- 
tion. At some strategic points he reverses his earlier views. He throws into per- 
spective the entire structure of trading, the basis of which is its organization 
into highly specialized enterprises. 

Gray’s paper follows his earlier interest in the relations among three wheat 
markets. He uses recently available break-outs of data to construct a model of 
spreading between Kansas City and Chicago wheat markets. The data are inter- 
preted to show that the short hedging load at Kansas City is transferred to long 
speculators at Chicago through actions by professional spreaders who keep a 
keen eye on both markets. Such speculation comes into play only as needed. 

My main reservation about the Stanford work pertains to much of futures 
trading literature. Research tends to be shaped too far by the data generated by 
futures transactions. Although this often cannot be helped, the research results 
are purchased at a price. Like the iceberg that shows only its top, organized 
futures trading is but the most obvious part of the larger body of exchange rela- 
tionships in commodity markets. Hence, one cannot be sure of his perspectives 
on many of the topics. 

This point may have been on Telser’s mind when he argued, at the close of 
his paper, for more information on forward trading in cash markets, and for 
direct evidence of profitability of futures trading by speculators. This list should 
be extended to include information on such things as traders’ income levels, 
portfolio composition, and income tax liabilities. Each has a bearing on trading 
behavior and each should be considered in the context of all relevant institu- 
tional features of commodity markets, in order to judge market results. Recog- 
nition of the wider scope of the questions being raised conceivably could lead 
to the relevant data. 

ALLEN B. PAUL 
University of Hawaii (on leave from USDA) 


Freeman, Orville L., World Without Hunger, New York, Frederick A. Praeger, 
Publishers, 1968, xv + 190 pp. ($5.95) 


The book deals with the most important problem facing mankind in the 
twentieth century. The battle to win the war against hunger and starvation in 
the long run easily overshadows all the struggles and anguish of the man-made 
wars. Millions not thousands of human lives are at stake. 

Secretary Freeman has chronicled the major contributions of the United 
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States in the fight to create a world without hunger. The stage is set by a brief 
résumé of the problems involving population and food supply. He succinctly 
states the issue when he says, “The difference between two children and six in 
a family may well determine whether we will live in a world of healthy, edu- 
cated, productive people or one of widespread starvation and human degrada- 
tion” [pp. 10-11]. 

The longest chapter in the book, Chapter 2, concerns itself with Amz2rica’s 
role in helping to meet world food needs. Food is a major asset of Amsrican 
foreign policy. This obtained under the Marshall Plan and the Point Four Pro- 
gram and will continue to hold true, Secretary Freeman asserts. He discusses in 
some detail how the Agricultural Trade Development and Assistance Act of 
1954 (Public Law 480) has implemented U. S. international policy. 

The difficulties of agricultural development in underdeveloped countrizs are 
reviewed. and the requirements for increased food production enumerated. Spe- 
cial consideration is given to irrigation, reclamation, fertilization, genetics, and 
marketing reform. The economic analysis of capital investments by government 
and the private sector is the conventional one. However, author Freeman 
rightly emphasizes that agricultural output in developing countries has lagged 
because those countries and American governmental assistance agencies have 
themselves failed to give food production the capital priority required for rap- 
idly increasing output. 

The contributions of the Rockefeller and Ford foundations, together with 
those of a number of religious and voluntary agencies, are briefly discassed. 
Chapter 8 is a review of American participation in international cooperation via 
FAO, UNICEF, WHO (World Health Organization), OAS (Organization of 
American States), and numerous other organizations. 

The fcod problems of India receive special attention in Chapter 9. Sec-etary 
Freeman stresses the changing attitude of the Indian government with respect 
to both positive action for population control and giving highest priority tc agri- 
cultural development. Great hope is held that with continued capital and tech- 
nical assistance India may finally become self-sufficient. 

Chapter 10 is a statement of faith that P. L. 480 and the Food and Agricul- 
tural Act of 1965 will provide the basis for the United States to make effective 
use of our agricultural potential. “I have complete confidence,” says the author, 
“, . . that we now have the tools that, if skillfully used, will make it possible to 
balance supply and demand” [pp. 173-174]. Although such faith and zonfi- 
dence are necessary to the conduct of a successful program, they are not analyt- 
ically very useful. 

Looking to the future, Secretary Freeman has four suggestions. (1) Establish 
long-range nutrition goals with emphasis on adequate diets for infants and pre- 
school children. (2) Allocate, each year for the next ten years, 1.5 percent of 
our national income to development in underdeveloped countries, with empha- 
sis on food production. (3) Establish a quasi-public corporation for making de- 
velopment investments in developing countries. (4) Train at public expense 
volunteers who agree to serve in agricultural development overseas. 

Secretary Freeman is to be commended for hitting hard at two fundarrental 
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errors often expressed by world leaders: namely, that population growth can 
proceed unchecked and that the United Sta-es can feed the undernourished and 
starving people in the developing nations. But there are many necessary posi- 
tive social and political requirements to bui.d a world without hunger which go 
beyond population control and the provision of modern inputs. Developing 
countries must resolve the conflict between cheap food for urban consumers 
and adequate incentives for all-out food prodaction. Social equity and maxi- 
mum food production are seldom complemsntary goals. The desire to save for- 
eign exchange while holding currency at inflated exchange rates is not condu- 
cive to increasing the supply of needed farm inputs. Modernization of agricul- 
ture for maximum food production is seldan compatible with the preservation 
of rural communities and rural full employment. The definitive word has not 
yet been written on the conflict between U. S. domestic agricultural policy and 
commercial exports and imports and their relationship to world hunger. All the 
foregoing conflicts and many more must be resolved at the political level. And 
we badly need the advice and insights of men with political experience to assist 
in their solution. A world without hunger is but a hope unless such political 
issues are quickly resolved. Adequate quantities of modern inputs are not a suf- 
ficient condition. 

The book provides a short history of the J. S contribution toward solving the 
world food problem. Laymen in many walks of life should definitely familiarize 
themselves with its contents. It might ever be required reading for students in 
arts and science as well as agriculture. It .s net a requirement in the personal 
library of the professional agricultural econdmict. 

STANLEY K, SEAVER 
University of Connecticut 


Hildreth, R. J., ed., Readings in Agricultura’ Policy, Lincoln, University of 

Nebraska Press, 1968, xv + 463 pp. ($3.95 paper, $6.95 cloth) 

Hildreth has brought together 44 writings Ly 36 eminent authors on various 
aspects of agricultural policy. The articles weze selected from the proceedings 
of the National Agricultural Policy conferences. Because of the audience for 
which the original papers were prepared, the volume is intended to facilitate 
the process of policy education. 

The book is divided into five sections. Section I, “The Political Environment 
of Public Problems and Policies,” contains articles primarily by authors who are 
political scientists. The articles are descrip-ive in nature and adequately discuss 
the nature of the political processes cf >olicy formation. Unfortunately, the 
chapters tend to overlap and repeat each othe, but such is to be expected in a 
volume of this nature. 

Section II, “Price and Income Problems axd Policies,” sets the farm prob- 
lem(s) in the context of egricultural ecoromis. In addition to Brewster’s elo- 
quent discussion of the role of beliefs and values in affecting policy formation, 
other readings set forth the framework cf the farm problem and criteria for 
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analysis of policy proposals. Other chapters deal with specific policy alternatives 
and special problems of agriculture. 

In Section II, “Foreign Trade Problems and Aid Problems and Policies” are 
viewed. The articles are descriptive, with a minimum of evaluation. 

Section IV relates to “Public Investment in Education.” The hypotheses about 
the high potential productivity of public investments in rural education are of- 
fered and these hypotheses are supported with some evidence to substantiate 
their validity. 

In the final portion, Section V, “Economic Growth and Investment” are dis- 
cussed. The articles describe the various aspects of economic growth, the policy 
tools (monetary and fiscal policies) to promote growth, and other issues impor- 
tant to facilitating economic growth. The section is disappointing in two re- 
spects. (1) The articles describing the process of economic growth and policy 
alternatives to encourage this growth have little to say about the distribution of 
income. Although increases in per capita income or in GNP per capita are 
important criteria for growth, a volume devoted to agricultural policy should 
more explicitly confront the income distribution aspects of growth. (2) The ar- 
ticles tend to discuss economic growth in general, end the implications for agri- 
cultural policy are left to the reader. In that the book ends with three articles 
on the importance of and need for training and educational programs, one is 
left to infer that these are the only relevant policies for the agricultural sector 
that tend to promote economic growth. 

The volume is impressive in its breadth, yet there are some weaknesses that 
should be noted. The “Price and Income Policies” section could have been 
strengthened by the inclusion of an article explicitly defining the farm prob- 
lems. Only passing reference is made to the distinction between the problems of 
commercial agriculture and those of low-income farms. The full implications of 
large numbers of producers producing a homogeneous product, the inelasticity 
of demand with respect to price and income, and the growing importance of 
purchased inputs as compared with that of nonpurchased inputs are not ade- 
quately discussed. Similarly, not enough is said to enable the reader to evaluate _ 
the potentials of the various demand expansion programs. An article tracing the 
historical development of government in agriculture would tend to place the 
current policy alternatives in their proper perspective. 

Little is said about resource development policies, particularly those relating 
to rural area development. Of particular importance to certain regions are 
problems relating to the water resource: its allocation and its conservation. 

Literature is available that is devoted to the areas that are amitted in this 
volume. Because of this, the deletions are not serious, However, one would like 
to see a readings book as comprehensive as possible. 

Although the book is intended to serve those involved with extension educa-- 
tion, others will find it beneficial. Many of the articles would serve as useful 
material for undergraduate courses in agricultural policy. Further, agricultural 
economists will find the book a valuable addition to their libraries for quick 
reference to excellent descriptions of particular policies and programs, 

Mervin D. Sean 
Colorado State University 
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Hirschman, Albert O., Development Projects Observed, Washington, D.C., 
The Brookings Institution, 1967, xiv + 197 pp. ($2.25 paper, $6.00 cloth) 
Professor Hirschman continues his exploraticn irto the process of economic 

development. This time his point of departure is not the “big issues” of infla- 

tion, balance of payments, land reform, or regi nal development (see his Jour- 
neys Toward Progress), but eleven World Barn<-supported projects. He views 
this study as a complement and correction to «nd an elaboration of his earlier 
efforts. He spent most of a year visiting and anzlyzing projects selected to show 

a diversity of circumstances and achievement. Tour projects were agricultural, 

two transport, two power, and one communica-ions; one was a river valley de- 

velopment and one a pulp and paper mill. Four were in Latin America, three in 

Asia, three in Africa, and one in Europe. 

The book is by no means simply a review of >rojects studied. Hirschman uses 
the project experiences as evidence supporting his case for a new attitude to- 
ward project design and evaluation. 

Hirschman, win or lose, enjoys the word game, in which the conventional is 
cast in a new perspective by giving it a provocative name. The “Hiding Hand” 
explains why projects are initiated in spite of he innumerable reasons for not 
starting them. Outside influences on project success become “Uncertainties.” 
Influences somehow controllable from within the project become “Latitudes 
and Disciplines.” The dilemma of project design is the conflict between “Trait- 
taking and Trait-making.” Project appraisal prcblems are covered in the “Cen- 
trality of Side-Effects.” Earlier readers will rem=mber the author's characteriza- 
tion of the establishment gradualists in Latin -.merica as “reformmongers.” 

Some will be disturbed that project “success” is not defined in any clear-cut 
way. Nowhere does he equate success with a Ligh rate of return to capital, or 
fidelity in lean repayments, or large contributions to GNP, even though in 
some passages one might interpret success as cvercoming unforeseen problems. 
On more careful reading, we can see that the zuthor’s nonspecificity is deliber- 
ate. It is, in fact, at the core of his argument. The reasoning might be synthe- 
sized like this: 

Developing countries, by their nature, are suffering from “lacks”—in capital, 
in skills, in institutions for mediating social coxflicts. A project will make little 
or no contribution to the development of the ociety unless it aims to remedy 
some of these lacks. An overly ambitious projet wll, on the other hand, waste 
a precious opportunity and prejudice future efforts.t Designers of projects must 
decide which lacks, deficiencies, or “situational traits” to accept as given and 
unmodifiable, and which to overcome or modif~ in the process of executing the 
project. The most worthwhile projects can be brought off only where the de- 
signers frankly plan to change the social and ihstitutional environment, for ex- 


1A further dilemma, unexplored by Hirschman. is that those projects which most 
excite commercial investors are precisely those whith least remedy such lacks. Prefer- 
ence is given to enclave-type investments which ire most insulated from goings-on 
in the rest of the society, for example, a remote f-antation or a tourist hotel. Private 
investment which does nothing to overcome structurel deficiencies deprives the com- 
munity of the chance to do so. 


Reviews / 1069 


ample, through creation of new skills, or through training land-reform techni- 
cians. Almost by definition, then, an important development project will not 
reach its economic or production objectives without concomitantly modifying 
certain situational traits. “Some of the so-called side-effects thus turn out, a bit 
surprisingly, to be inputs essential to the realization of the projects principal 
effect and purpose” [p. 161]. 

In his fashion, Hirschman is explaining to the planners, the technicians, the 
accountants why their supposedly “sound” projects fail, or even when they 
don’t fail, why they make so little contribution to development. His discussions 
on this point are stimulating and, to me, persuasive. 

One would expect Hirschman to advocate strongly that side-effects be in- 
cluded side by side with internal rate of return to capital, when the projects are 
reviewed by the inevitable high-level decision makers. But his argument is not 
categorical. As good project designers and analysts, he argues, we must recog- 
nize and seek ways of achieving the desired side-effects. But the decision to 
include or exclude them in a project presentation ought to be based on the proj- 
ect designers’ judgment of what the politicians are going to accept. Do we be- 
lieve that the “trait-making” (for example, creation of entrepreneurial capacity 
among peasants) can and will be achieved in the absence of the project? If so, 
the particular side-effect should probably not be mentioned. If we believe that 
the trait-making through side-effects cannot be done without the project, we 
may still choose not to call attention to it if we fear that politicians will react 
negatively, in such a way as to kill or corrupt the project. 

In deciding what weight to place on his observations and speculations re- 
garding specific projects, we must consider Hirschman’s history as a prognosti- 
cator. The evidence is that he is an unregenerate optimist. Great expectations 
for Colembian land reform and regional development in Northeast Brazil, ex- 
pressed in his earlier works, have since proved excessive. Peru’s San Lorenzo 
irrigation scheme and Uruguay’s livestock production projects, both seen as 
well along the road to success in the present study, have suffered severe set- 
backs in more recent times and are both at a virtual standstill. Some discount 
seems called for, therefore, to balance his cheery views. 

My principal complaint is with Hirschman’s implicit theories of the political 
process and politicians. As one illustration, there is his amusing figure of the 
“Hiding Hand.” Projects are initiated and vested interests are created to press 
for project completion because men cannot foresee all the difficulties which a 
project will run into. (Various students have noted an incurable tendency to 
overstate benefits and understate costs in project presentations [J]. M. Healy, 
“Errors in Project Cost Estimates,” Indian Econ. 12:44-52, July-Sept. 1964].) 
And, Hirschman argues, it is fortunate that the “Hiding Hand” limits our fore- 
knowledge of difficulties since this limitation partly compensates for man’s 
tendency to underrate his creative problem-solving capacity. The experience 
gained in facing and overcoming serious challenges may, in fact, be the most 
important benefit of the project. 

In spite of its undoubted insight into selected situations, the Hand indeed 
Hides something: who really determines that a project will be considered and 
initiated? Projects that have gone through the World Bank procedures ob- 
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viously (and admittedly) are a very spec-al breed. By looking solely at this 
group of investments, one gains the impressicn that economic and develop- 
ment-oriented criteria are very relevant, inceed the most relevant, in determin- 
ing which projects receive attention and in waat form. As any official in our 
Departments of Defense, Agriculture, State, et ., can testify, little government 
expenditure or investment is made in this way. Politically powerful groups in a 
society gain what they want or by definition they are not powerful. Hirschman 
handles this issue in too casual a way. 

In other passages, Hirschman indicates that Joliticians are too weak to pre- 
vent unwanted projects from being initiate] (tae Hiding Hand), too dumb to 
prevent unwanted side-effects from being smug:zled in, and so corrupt that they 
would capture any project which is not tecanical or site-bound enough. When- 
ever a devil or idiot is needed, Hirschman ‘like most economists) simply 
evokes the politician. When studies are made of the political processes by which 
projects get life, it is doubtful that economis:s sLould lead them. 

The book would be much more useful if it ccntained an appendix summariz- 
ing the principal attributes and performance chzracteristics of the projects stud- 
ied. Observations and insights lose their effeciveness when we do not have 
more than the author's assertion to hold to. 

ARTHUR L. DOMIKE 
Santiago, Chile 


Mikesell, Raymond F., The Economics of Forcign Aid, Chicago, Aldine Pub- 
lishing Company, 1968, 300 pp. ($7.95) 

This book presents a detailed review of the various theoretical approaches 
` that have been developed to explain growth ead development, and a critical 
appraisal of the uses of theoretical models Ey acaministrators of aid agencies. 

The first chapter discusses the objectives of aid from the point of view of 
both donors and recipients. The author folow= this with a review of various 
growth theories and their relevance in terms of foreign aid models. The devel- 
opment theories discussed, which are consideresl to have had a great impact on 
foreign aid policy and administration, are “(a the critical rate of growth or 
minimum effort thesis; (b) the balanced growzh or ‘big push’ thesis; (c) the 
absorption of surplus labor approach; (d) thecries emphasizing external trade 
and capital imports; and (e) theories of ixvestment criteria” [p. 46]. 

The author also discusses three basic approaches to foreign aid requirements 
by both theorists and administrators. These -nclt-de “(1) the savings—investment 
gap approach; (2) foreign-exchange earniigs~sxpenditure gap approach and 
(3) the capital-absorption approach” [p. 71]. This is followed by a discussion 
of the types and terms of aid and the implicetions of each for development. 
Chapter 8 includes a discussion of the burdan € aid on the donor and how this 
burden should be distributed. The final chapter summarizes the author’s conclu- 
sions relative to aid policy. 

The author is highly critical of theories and models developed to date and 
especially their relevance and use in making policy with respect to-aid. He 
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credits the models with having merit in providing indications of what might 
happen under certain restrictive conditions. However, he argues that there are 
too many important nonquantifiable factors to be able to develop any really 
meaningful general theories or models for development. He also feels that, in 
general, estimated parameters tend to be too unstable to be valuable. Mikesell 
feels that these limitations have not been giver: sufficient consideration and that 
aid administrators and policy makers have assumed too much in their applica- 
tion of models for policy-making decisions. 

I would agree with the author that we are lacking in a satisfactory rationale 
for development assistance, which has contributed to the present rather general 
disillusionment with respect to aid, by both donors and recipients. As a result, 
there have been aid cuts when the needs seem to be more urgent than ever, 
and recipients are anxiously looking for new solutions to this dilemma. I felt 
somewhat let down, however, by the lack of concrete suggestions from the au- 
thor. In fact, my first impression was to thrcw up my hands and retitle the 
whole subject “The Uneconomics of Foreign Aid.” l 

There is considerable evidence, both in this book and elsewhere, that we 
must break down some interdisciplinary barriers if we are to succeed in devel- 
oping meaningful approaches to aid. The economic problems are heavily inter- 
linked with social and political problems. A much greater effort must be made 
to develop simultaneous solutions to these problems if the criticisms raised by 
Mikesell and others of economic policies for developing countries are to be re- 
solved. 

In spite of the lack of concrete solutions, Mikesell does a fine job of review- 
ing various theories and policies in economic development. He points out the 
weaknesses in various approaches and demonsirates well the position of the de- 
bate at the professional and administrative level. Mikesell argues that there is 
not, and likely will not be, a theory or model to describe development in gen- 
eral and that there is neither a means of determining the amounts of aid neces- 
sary nor a method of distributing the burden equitably. 

The author maintains that aid should be used mainly to mobilize the re- 
sources of the recipient. Aid should supply resources where necessary to over- 
come strategic shortages and to raise the capital absorptive capacity of the re- 
cipient. Emphasis should be placed on development of export potential and aid 
should not be given for uneconomic import-substituting industries that will 
need indefinite protection. Less emphasis should be placed on debt repayment, 
except for loan servicing. Capital repayment is considered both unnecessary 
and unrealistic. 

The book suggests that the best method of providing aid is through multilat- 
eral agencies. Concessionary aid would be financed by a system of paid-in sub- 
scriptions of noninterest capital by donor countries. Hard loan capital would be 
obtained in a similar manner, but the administrating agency would be autho- 
rized to declare dividends as returns on these funds. Mikesell concludes, how- 
ever, that aid will likely continue to be given on a bilateral basis with numerous 
administrative organs, but he recommends more coordination of effort to obtain 
greater efficiency in the use of aid resources. 

In my opinion this book is a valuable reference on the subject of develop- 
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ment. Important questions are raised and issues discussed which should help to 
guide administrators and policy makers in developing more meaningful direc- 
tion to aid activities. The book should also provide a useful and thought-pro- 
voking reference for teaching, especially in graduate seminars. 

ELMER L. MENZE 

The University of Arizona 


Padberg, Daniel I., Economics of Food Retailing, Ithaca, Cornell University 

Press, 1968, xi + 292 pp. ($8.95) 

This volume represents an effort to explore the food retailing industry within 
the economic criteria of (1) structure, (2) conduct, and (3) performance. This 
work is largely documented from the data compiled by the National Commis- 
sion on Food Marketing, which Dr. Padberg served as retail project leader. The 
author provides considerable depth for his discussion via tables, charts, and 
graphs drawn from the study, and achieves his stated objective of “reaching 
logical conclusions from the available data.” The appendix, by way of example, 
includes two Federal Trade Commission antitrust cases. The volume has been 
read by a number of industry leaders and promises to be a valuable resource 
text. It has also been adopted for The Food Distribution Home Study Program, 
sponsored by the National Association of Food Chains and Cornell University. 

The text is presented in four sections: Part I, “Organization of the Food Re- 
tailing Industry,” Part II, “Competitive Behavior of Food Retailers,” Part III, 
“Performance of the Food Retailing Industry,” and Part IV, “Conclusions.” 

In Part J, the author introduces the topic with a well-documented description 
of “the status” of the market structure of the food retailing and wholesaling 
industry. Without resorting to the drudgery of a historical review, the text pro- 
vides an interesting treatment for an otherwise burdensome volume of concen- 
tration ratios, integration and merger trends, brand “battles,” and other mea- 
surable market structure changes from the 1930's through the 1960's. His 
knowledgeable discussion of the voluntary group movement suggests that the 
“little” independent has matured to a very formidable position in the industry. 

Part II of the text treats the second criterion of the market economy, the con- 
duct of the market. Under the title of “Competitive Behavior of Food Retail- 
ers,” the author discusses price and nonprice competition, specials, and the ef- 
fects of local concentration. A thorough discussion of trading stamps, from the 
vantage point of several independent studies, provides an excellent treatment of 
this one example of nonprice competiticn. 

Part DI is a well-balanced discussion of market performance. Dr. Padberg 
describes differences in gross margins, ccsts, and nets, as related to innovations, 
income areas, and types of firms. His evaluation of the differences in competi- 
tive advantage for chains and for affiliated and unaffiliated independents is 
especially helpful. 

Concise conclusions (13 pages) are offered as Part IV of the volume. Here, 
Dr. Padberg addresses his comments to three ambitious social questions: 
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(1) “Is competition effective in utilizing the capability of private firms for 
the public well-being?” 

(2) “Do monopolistic elements allow excessive profit rates?” 

(3) “Do competitive conditions encourage unnecessary costs or services?” 

His conclusion for questions one and two suggests that retail competition is 
an effective force limiting the self-interest motive of private retail food firms 
and that retailing competition also tends to absorb and dissipate any gains re- 
sulting from wholesaling market power. His statements applaud the competitive 
balance achieved through the market economy. 

In reference to question three, Dr. Padberg suggests that the various “types” 
of retail firms, ranging from “mom and pop” stores to supermarkets and dis- 
counters, provide ample opportunity for the forces of consumer sovereignty to 
function. He therefore defends the higher costs of providing the “package” of 
consumer goods and services and suggests that the costs are not unnecessary. 

This volume is an excellent interpretative statement of the earlier Food Com- 
mission work and gives a valuable insight into the action—reaction drama of the 
dynamic food industry. It will be a useful resource text for colleges and univer- 
sities and for food industry management training programs. 

There are three general concepts alluded to throughout the text, however, 
that would profit by an expanded treatment by the author, perhaps in a subse- 
quent volume. These include (1) an analysis of the relevant theory, (2) other 
forms of nonprice competition, and (3) federal merger policies. 

Reference is made to perfect competition, the atomistic structure of the food 
industry, and the limitations of economic theory and economic reality. Although 
these considerations are of some consequence, the theoretical models of oligop- 
oly and monopolistic competition are more representative of the food industry 
and would provide a more meaningful comparison of market power. The rele- 
vant market and the appeal to a specific stratum of that market by a segment of 
the industry, such as the discounter, the convenience operator, and the super- 
market, could provide a more valid basis for evaluating market behavior. For 
example, the relevant market in the Procter & Gamble—Purex Case was consid- 
ered to be 20 feet of grocery gondola, whereas the relevant market for National 
Tea, Budweiser, and other firms was considered to be a vast geographic area. 
There are, in effect, as many oligopolistic “firms” within the cleansing-product 
section of the grocery department as there are in a metropolitan market. A com- 
parative analysis of theory and reality on this basis would likely generate some 
interesting contrasts. 

Dr. Padberg should also be encouraged to expand his analysis of nonprice 
competition in some future volume. His study of stamp costs (which he readily 
suggests as only one example of nonprice competition) would provide helpful 
insight into a similar treatment of the full spectrum of promotional and cus- 
tomer service costs. This would suggest a more complete comparison of other 
nonprice strategies, such as remodeling costs, check-out expeditors, store hostess 
service, and double-bag and carry-out services. It is conceivable that a given 
firm may incur an even greater expense to maintain “the carnival atmosphere” 
or even the image of “the friendliest store in town” than that incurred by a 
stamp-giving or price-merchandising competitor. This suggests a cost-benefit 
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comparison between stamps and the extra labor (approximately 1 to 2 percent) 
expended by many firms to maintain a “Hi Neighbor” atmosphere through store 
hostesses and superior check-out service. To state that the cost of a promotion, 
such as stamps, requires a 40-percent increase in store volume suggests that 
costs and profits are linear, when they are, in fact, nonlinear, especially beyond 
the break-even point. 

A third volume was suggested by Dr. Padberg’s concluding paragraphs, cit- 
ing inconsistencies in federal merger policies and pointing to high private and 
public costs resulting from divestitures. This topic would merit a more detailed 
consideration in a subsequent publication. 

Dr. Padberg’s chief contribution with this volume is providing a well-docu- 
mented interpretative analysis of the competitive aspects of the food industry. I 
recommend the text as an excellent reference for economists interested in an 
overview of “economics in action” in the food industry setting. 

S. E. TRIEB 
Kansas State University 


Pincus, John A., ed., Reshaping the World Economy: Rich Countries and Poor, 
Englewood Cliffs, New Jersey, Prentice-Hall, Inc., 1968, xii + 176 pp. 
($4.95) 

The purpose of this book is to provide an introduction to the role of the 
world economy in the economic development of the poor nations. The book 
consists of an introduction by the editor and a collection of fourteen previously 
published articles and report summaries by economists and groups of experts. 
The introduction by the editor provides a summary of a series of economic rela- 
tionships between rich and poor nations and outlines major policy issues facing 
the two groups of countries. In this way the editor provides the structure for the 
book and a framework which relates the issues and policies discussed in the 
readings. 

The first group of articles examines the world food and population problem, 
explores the growing income disparity among nations, and briefly discusses the 
characteristics of the less-developed countries. The following two sections con- 
sider the two major sources of external resources available to less-developed 
countries: (1) government transfers (foreign aid), and (2) world markets 
(foreign trade and private capital flows). 

The final section of the book examines the view that special provisions and 
arrangements will be required to enable the poor nations to operate effectively 
in the world economy and to benefit from this participation. The special provi- 
sions and considerations which are discussed include (a) trade preferences, (b) 
commodity agreements, (c) economic integraticn, and (d) supplementary 
finance schemes. In addition, there is also an article on the Horwitz proposal to 
increase the flow of capital to poor nations. 

In selecting the readings, Pincus has attempted to present divergent points of 
view on the major issues; however, authors and articles of equal persuasiveness 
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are not always available. The authors of the two articles on foreign aid, Fried- 
man and Wolf, effectively draw out the relevant theoretical arguments and pol- 
icy issues. Harry Johnson does the same in his excellent article on trade prefer- 
ences. However, a critical evaluation of economic integration among less-devel- 
oped nations is lacking, and the Horwitz proposal is left unchallenged, both 
conceptually and as regards alternatives. The volume would also have been 
strengthened by the inclusion of a discussion of the impact of the proposed ` 
changes in the world monetary system on less-developed nations. 

In general, the book meets its major objective and deserves high marks in 
terms bath of the completeness of coverage given to the topic and selection of 
the articles. Although the book contains no new material, it will be useful as a 
source of supplemental readings in courses concerned with economic develop- 
ment and international understanding. 

Wayne A. SCHUTJER 
The Pennsylvania State University 


Sahota, Gian S., Fertilizer in Economic Development, New York, Frederick 
A. Praeger, Publishers, 1968, xxii + 240 pp. ($15.00) 


Moore, John R., and Frank A. Padovan, U.S. Investment in Latin American 
Food Processing, New York, Frederick A. Praeger, Publishers, 1967, xiii + 
208 pp. ($15.00) 

The reader of Fertilizer in Economic Development might reasonably expect 
to find an analysis of the role of fertilizer in agricultural production of the de- 
veloping countries. The book is one of a series of Praeger Special Studies in 
International Economics and Development. In the Foreword, T. W. Schultz 
suggests that it provides basic information for those planning economic devel- 
opment. In his Preface, the author tries nobly to place his study in the economic 
development context. The reader who is expecting such a discussion is in for a 
surprise. 

The subject matter of the book is price analysis applied to the U.S. fertilizer 
industry, not international economics and development in the conventional 
sense, It expands on earlier prices work by Griliches in presenting the results of 
a multicorrelation analysis of selected factors affecting the long-run decline in 
the relative price of fertilizer in the United States. The independent variables 
were (1) input prices, (2) productivity, and (3) competition. These variables 
explained 34 to 49 percent of the decline in the relative price of fertilizer from 
1936 to 1960. On the basis of the upper estimate, increased industrial produc- 
tivity explained 27 percent, increased competition 12 percent, and lower input 
prices 10 percent. The nitrogen industry accounted for most of these price-re- 
ducing effects, with 15 to 30 percent. Increased productivity in the distribution 
of fertilizers accounted for another 13 percent. 

These findings contribute to the field of industrial organization analysis. The 
concept of “relative price” represents a unique tool in the study of industrial 
performance, which is of relevance in an inflationary era. The author's approach 
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may be particularly useful to an agency such as the President’s Cabinet Com- 
mittee on Price Stability, enabling it to separate out the roles of productivity, 
factor costs, and competition. If the book carried a proper title, industrial orga- 
nization economists would more easily discover its unique contributions to the 
field. . 

It must be granted that the book presents the problem of fertilizer pricing in 
developing countries, Although the relative price of fertilizer has been declining 
steadily in the United States, Europe, and Japan, it has remained high in the 
developing countries that need it most. Competition in the United States forced 
the nitrogen fertilizer industry to pass on to farmers some part of the benefits 
from technological change. Why not in the developing countries? The author is 
silent on this point. He does not relate his findings to conditions that affect fer- 
tilizer prices in developing countries. 

An alternative approach would be to project technological and user-prefer- 
ence data, and then to analyze the kinds of plants, firms, institutions, and mar- 
keting channels that should emerge in the developing countries. For example, a 
recent preliminary report by the Brookings Institution on nitrogen fertilizer pro- 
duction in Latin America suggests that nitrogen fertilizer costs run about 15 
percent higher than they would under an optimum system. Moreover, in 1965 
the costs of importing nitrogen fertilizer from the United States were about 50 
percent higher than they would have been under an optimum system in Latin 
America. Thus, although Sahota demonstrates a 52-percent decline in the rela- 
tive price of U.S. fertilizer since 1936, the domestic industry cannot be held up 
to the developing nations as a model for economic development of an optimum 
system without important qualifications. 

The contribution of the Moore and Padovan book is that it yields hypotheses 
regarding kinds of firms, institutions, and marketing channels that should 
emerge in developing countries. U.S. Investment in Latin American Food Pro- 
cessing presents a summary of the institutional barriers to development in 11 
Latin American countries, Many of the environmental problems discussed are 
applicable to fertilizer as well as food processing. For each country, the authors 
include a short summary of the geography, population, general economy, agri- 
cultural sector, politics, food processing investment, government programs, and 
production and marketing costs. 

They conclude that the most important barriers to investment are (1) the 
extent of the market—that is, the number of buyers in the market economy, 
their purchasing power, competition locally and from abroad, and the ability to 
stimulate product demand and to develop sales channels and organizations; (2) 
government-related unceriainties, such as inflation, taxes, profit remittance, 
trade restrictions, expropriation, price control, irresponsible labor agitation, and 
inadequate police protection; and (3) production factors, including technology, 
credit, capital, raw materials, transportation, labor, and management. 

It is a useful book for potential investors if they have little knowledge of the 
important factors influencing development in the countries discussed. It is not 
meant to serve as a substitute for a detailed engineering and economic feasibil- 
ity study. The authors rely on interviews with food processors and government 
officials and summarize opinions regarding each barrier. The book contains little 
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or no data to back up the conclusions regarding most of the barriers to eco- 
nomic development. The task remains to test the strength of each barrier for 
particular industries in agribusiness, perhaps using the multi-industry frame- 
work of Bain’s work on barriers to entry. 
Ricuarp G. WALSH 
Colorado State University 


Schmid, A. Allan, Converting Land from Rural to Urban Uses, Baltimore, 
The Johns Hopkins Press for Resources for the Future, Inc., xiii + 103 
pp. ($4.00) 

Professor Schmid’s book leads the reader from smile to frown and then back 
to smile. The first smile comes on the unexpected discovery that the preface 
was written by Marion Clawson, Reading the preface continues the smile. 
Chapter I, the introduction, goes well, but by the time the reader is well into 
Chapter II he finds himself wishing that much of it had been made an appendix 
so that the thread of the message would be a little Jess strained. But from then 
on, the smile begins to return, and Dr. Schmid’s monograph flows well and rele- 
vantly. 

The readability of the book will be improved by reading Chapżer IV, “Con- 
clusions and Policy Implications,” and then proceeding through the book in 
normal sequence, including, perhaps, a rereading of the six-page Chapter IV 
and then on through the nine very interesting appendix tables. 

Dr. Schmid’s book will become standard reading for those interested in the 
urbanization of land, and it will be a long time before the research leads it sug- 
gests have been exhausted. Although no theoretical breakthroughs are evident, 
much relevant theory is laid out clearly, and this will make the work of others 
easier. Just the bibliographical footnotes (which are at the bottom of the page 
where they ought to be) will provide a wealth of information to those who wish 
to become more familiar with a range of literature which agricultural econo- 
mists don’t normally stumble across. 

The main emphasis of the monograph, Dr. Schmid correctly stated, was “to 
call attention to the appreciation in lot prices above costs as a subject for in- 
quiry” [p. 53]. This he did by developing estimates which suggest many in- 
stances of “unearned increment.” You keep expecting Henry George to leap 
out at you, but he doesn’t even make the scene until page 34 and then it is 
little more than a whisper from the wings. Professor Schmid tries hard to offer 
no doctrinaire solution and insists that his real concern with the distribution of 
rents “is not one of equity alone, but of what kinds of products result” [p. 
57]. 

In this book, Dr. Schmid shows himself an institutionalist, who thinks that 
important questions should be democratically decided on the basis of adequate 
analytical concepts and sufficient relevant data. He makes the case well that 
land use policy on the fringe is too important to be allowed to grow like Topsy. 

It might be possible to summarize the book further, but I will resist the 
temptation. I read the book to write a review and now I only want to write a 
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teaser to make others read it. Converting Land from Rural to Urban Uses, 
though misleading in its title because it deals primarily with appreciation of 
home building lots in subdivisions and not with the range of concern implied by 
the title, deserves reading by all interested in the econcmics of urbanization, 
and who among us can afford to be uninterested? 
RoserT J. BEvIns 
University of Missouri 


Smith, T. Lynn, Colombia: Social Structure and the Process of Development, 
Gainesville, University of Florida Press, 1967, xv + 389 pp. ($12.50) 


Economists maintain that the land tenure system in Latin America, character- 
ized by the datifundio—minifundia syndrome, dampens incentives to produce and 
is inimical to long-term investments which bear importantly on farm productiv- 
ity. Sociologists point out that the same system produces social stratification and 
inhibits vertical social mobility. These generalizations are not always easy to 
substantiate, but this volume by T. Lynn Smith provides new and convincing 
evidence to support both the economists’ and sociologists’ views. This book con- 
tains not only a substantial amount of data but also fresh analyses and interpre- 
tations which clearly reflect the experience of the author, who has spent almost 
a quarter of a century studying, writing, and working directly with the prob- 
lems found in Colombia’s rural areas. 

Professor Smith draws primarily on the 1960 census of agriculture (which 
was not compiled in usable form until 1964) to demonstrate once again what 
many experienced observers have long maintained: for example, that land own- 
ership is highly concentrated in rural areas of Colombia. Consequently, the dis- 
tribution of wealth and economic opportunity, which are associated with land 
ownership, is highly uneven. 

The official data showed that 1.7 percent of all producers control 55 percent 
of the land, whereas on the other end of the continuum 63 percent of the pro- 
ducers control only 4 percent of it. These data do not take into account produc- 
ers who control more than one farm unit, but Dr. Smith has reason to believe 
that there are many such producers, particularly those who control more than 
one large estate. After providing detailed information on land holdings, Dr. 
Smith presents some interesting correlatives which show such characteristics as 
hectares of various crops planted, head of livestock, dwellings, and farm ma- 
chinery according to farm size. Data are then presented on how land is occu- 
pied by various tenure groups, that is, by owners, owners with administra- 
tors, tenants, and squatters. Problems of definition and tabulation prevented 
many significant comparisons that might have been made. However, a salient 
fact which does emerge from this section is the amount cf land managed by ad- 
ministrators. Almost two-thirds of all the land in farms of 1,000 hectares or 
more is operated by administrators. It can be concluded, therefore, that this 
land, which comprises a large share of the total available, is in the hands of 
absentee landlords. It is also estimated that only about 35 percent of all fami- 
lies who are dependent on agriculture are owner—operators, leaving almost 
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two-thirds of all families dependent on agriculture “in the precarious condition 
of farm laborers.” 

Having presented these basic data, Professor Smith then discusses in the re- 
maining chapters (4 through 10) land division, land surveys and land titles, 
systems of agriculture, agrarian reform, patterns of settlement, community de- 
velopment, and finally social stratification and the class structure. Interspersed 
throughout the book is comprehensive social, economic, and legal historical 
background. An interesting academic point, contrary to what has been sug- 
gested by some, is that Professor Smith found no evidence, after examining the 
records of “dozens” of haciendas, that any of these were originally encomien- 
das. He holds that the Spanish Crown avoided the simultaneous granting of 
land and labor in order to prevent indigenous people from falling into a state of 
perpetual serfdom on the large estates. 

Also interspersed throughout the book are copious field notes taken during 
Professor Smith’s many visits to the Colombian countryside. In fact, the case 
study method is used to substantiate many of the statements made in the book. 
None of the statements or propositions presented are unreasonable, but they 
would be more forceful if they were backed with more empirical data. The 
case-study material may be further criticized on the grounds that it may be out- 
dated. For example, some of the field notes were taken in the 1940's, and the 
reader cannot help but wonder whether the situation has now changed. Finally, 
I would like to have seen more comparisons between the 1960 census data and 
those presented in the censuses of 1938 and 1951, although I realize that the 
data in some cases may not have been easily comparable. 

“A green revolution” is the term which some are using to describe what is 
happening to agriculture in less-developed countries of Asia. Professor Smith’s 
book is strong evidence that a green revolution in Colombia likely will not be 
successful unless it is accompanied by social evolution. He predicts that if 
“substantial reforms are not forthcoming, a huge and violent eruption of the 
lower social classes is almost sure to ensue; and if this comes about the fact 
that many of the elite may have deserved no better will be slight solace for 
the rivers of blood that will fow and the vast destruction of property that will 
take place” [p. 133]. 

This is in effect the overall and perhaps oversimplified conclusion of Professor 
Smith’s book: Much has been done, mainly in the way of unplanned or ad hoc 
reforms. But a great deal more must be done to assist the large number of rural 
laborers and small farmers if the country is to remain politically stable and so- 
cially and economically viable. The economists and sociologists who have advo- 
cated structural reforms in rural areas of Latin America will find new material 
in this book to reinforce their arguments. It is therefore highly recommended to 
them as well as to those who have propounded schemes of development which 
would side-step social reform in the rural areas and base agriculture on large- 
scale mechanized units. Professor Smith promises at a later date two additional 
volumes on demographic aspects of Colombian society and the basic nucleated 
social institutions. 

L. Hartan Davis 
Agency for International Development 
Bureau for Latin America 


Books for listing in this section should be sent to the Book Review Editor (see inside 


front cover for address). 


Books Received 


Ball, Joyce, ed., Foreign Statistical 
Documents, Stanford, The Hoover 
Institution on War, Revolution, and 
Peace, 1967, vii + 173 pp. $5.00. 


Banco de la Republica, Indice Econo- 
mico, diciembre de 1965, Bogota, 
Colombia, 1967, vi + 243 pp. Pric 
unknown. ‘ 


Buchanan, James M., The Demand 
and Supply of Public Goods, Chi- 
cago, Rand McNally & Co., 1968, 
ix + 214 pp. $5.00. 


Burk, Marguerite, Consumption Eco- 
nomics: A Multidisciplinary Ap- 
proach, New York, John Wiley & 
Sons, Inc., 1968, xvii + 359 pp. 
$9.95. 


Collins, Norman R., and Lee E. Pres- 
ton, Concentration and Price-Cost 
Margins in Manufacturing Indus- 
tries, Berkeley, University of Cali- 
fornia Press, 1968, xvi + 163 pp. 
$5.75. 


Dillon, John L., and G. C. McFarlane, 
An Australasian Bibliography of Ag- 
ricultural Economics, 1788-1960, 
New South Wales, Department of 
Agriculture, 1967, 433 pp. $6.00. 
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Doll, John P., V. J. Rhodes, and J. G. 
West, Economics of Agricultural 
Production, Markets, and Policy, 
Homewood, Ill., Richard D. Irwin, 
Inc., 1968, xiii + 557 pp. $8.50. 


Dubov, Irving, ed., Contemporary Ag- 
ricultural Marketing, Knoxville, The 
University of Tennessee Press, 
1968, x + 270 pp. $5.95. 


Ekola, Giles C., The Christian En- 
counters Town and Country Amer- 
ica, St. Louis, Concordia Publishing 
House, 1967, 123 pp. $1.25. 


El-Kammash, Magdi M., Economic 
Development and Planning in 
Egypt, New York, Frederick A. 
Praeger, Publishers, 1968, xxvi + 
408 pp. $15.00. 


Fliegel, Fredrick C., Prodipto Roy, ` 
Lalit K. Sen, and Joseph E, Kivlin, 
Agricultural Innovations in Indian 
Villages, Hyderabad, National In- 
stitute of Community Development, 
1968, ii + 119 pp. Rs. 12/-$4.00. 


Freeman, Orville L., World Without 
Hunger, New York, Frederick A. 
Praeger, Publishers, 1968, xv + 
190 pp. $5.95. 


Gray, James R., Ranch Economics, 
Ames, Iowa State University Press, 
1968, viii + 534 pp. $15.95. 


Helleiner, G. K., ed; Agricultural 
Planning in East Africa, Nairobi, 
Kenya, East African Publishing 
House, Ltd., distributed in U.S.A. 
by Northwestern University Press, 
1968, vi + 183 pp. Price unknown. 


Higgins, Benjamin, Economic Devel- 
opment, rev. ed., New York, W. W. 
Norton & Co., Inc., 1968, xvi + 
918 pp. $8.95. 


Imperial Ethiopian Government Min- 
istry of Land Reform and Admin- 
istration, Report on Land Tenure 
Survey of Shoa Province, Arussi 
Province, Wollega Province, Tabor 
Wereda (Sidamo), and Gemu Gofa 
Province, Addis Ababa, The Depart- 
ment of Land Tenure, 1967 & 1968, 
260 pp. $2.50 each. 


Jensen, R. C., ed., Proceedings of a 
New Zealand Seminar on Project 
Evaluation in Agriculture & Related 
Fields, New Zealand, Lincoln Col- 
lege (University of Canterbury), 
1968, vi + 196 pp. Price unknown. 


Plate, Roderich, Agrarmarkipolitik, 
Band 1: Grundlagen, Bayerisher 
Landwirtschaftverlag Munchen Ba- 
sel Wien, 1968, xiv +- 213 pp. Price 
unknown, 


Proceedings of a Symposium on Price 
Effects of Speculation in Organized 
Commodity Markets, Stanford Food 
Research Institute, Stanford Univer- 
sity, 1967, 194 pp. $4.00. 


Ruthenberg, Hans, African Agricul- 
tural Production Development Policy 
in Kenya, 1952-1965, Munich, Ifo- 
Institute for Economic Research, 
African Studies Centre, Vol. 10, 
New York, Springer-Verlag, 1966, 
xv + 164 pp. Price unknown. 

Ruthenberg, Hans, Agricultural De- 
velopment in Tanganyika, Munich, 
Ifo-Instituts for Economic Re- 
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search, African Studies Centre, Vol. 
2, New York, Springer-Verlag, 
1964, xiv + 212 pp. Price un- 
known. i 


Ruthenberg, Hans, ed., Smallholder 
Farming and Smallholder Develop- 
ment in Tanzania, Munich, Ifo-In- 
stitute for Economic Research, Afri- 
can Studies Centre, Vol. 24, Mun- 
chen, Weltforum Verlag, 1968, 360 
pp. Price unknown. 


Sahota, Gian S., Fertilizer in Eco- 
nomic Development: An Economet- 
ric Analysis, New York, Frederick 
A. Praeger, Publishers, 1968, xxii 
+ 240 pp. $15.00. 


Schickele, Rainer, Agrarian Revolu- 
tion and Economic Progress: A Prim- 
er for Development, New York, 
Frederick A. Praeger, Inc., 1968, 
xix + 410 pp. $15.00. 


Schmid, A. Allan, Converting Land 
from Rural to Urban Uses, Balti- 
more, The Johns Hopkins Press for 
Resources for the Future, Inc., 
1968, xiii + 103 pp. $4.00. 


Shariff, Ismail, The Development of 
Indian and American Agriculture 
—A Comparative Study, Danville, 
Ill, The Interstate Printers and 
Publishers, Inc., 1968, xviii + 240 
pp. $5.00. 


Strategy for the Conquest of Hunger: 
Proceedings of a Symposium, New 
York, The Rockefeller Foundation, 
1968, vii + 131 pp. Price un- 
known. 


Yamene, Taro, Mathematics for Econ- 
omists: An Elementary Survey, 2d 
_ed., Englewood Cliffs, N.J., Pren- 
tice-Hall, Inc., 1968, xvii + 714 
pp. $10.75. 


Yotopoulos, Pan A., ed., Economic 
Analysis and Economic Policy, 
Training Seminar Series 6, Athens, 
Center of Planning and Economic 

` Research, 1966, 205 pp. Price un- 
known. 


Announcements 


WINTER MEETING 


AMERICAN AGRICULTURAL ECONOMICS ASSOCIATION 


WITH 


ALLIED SOCIAL SCIENCE ASSOCIATIONS 


SATURDAY, DECEMBER 28 


DECEMBER 28-30, 1968, Pick Conerrss Hore, Caicaco, ILLINOIS 


8:30 am. 


2:30 p.m. 
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The Supply Function in Agriculture, Revisited (Joint Session 
AEA and AAEA) 

Chairman: GLENN L. Jounsow, Michigan State University 

Positivistic Measures of Aggregate Supply Elasticities: Some New 
Approaches: LUTHER TWEETEN AND LEROY Quance, Oklahoma 
State University 

The Representative Farm A»proach to Estimation of Supply 
Response: Jenny A. SHARPLES, Economic Research Service, 
U.S. Department of Agricu-ture 

Discussants: 
James H. Warre, University of Arkansas 
Marvin W. Korrxe, University of Connecticut 
W. NELL ScHaLLeER, Economic Research Service, U.S. De- 

partment of Agriculture 

The Potential Role of Cont-ol Theory in Policy Formulation 
for the U. S. Agricultural Industry (Joint Session ES and 
AAEA) 

Chairman: Kart A. Fox, Iowa State University 

What Does Control Theory Have to Offer? GERNARD TINTNER, 
University af Southern California 

Methods and Problems in Operational Models: Oscar R. Burt, 
Montana State University 

Discussants: 
RusseLL G. THompson, Texas A & M University 
Freerck V. Waucu, U.3. Department of the Interior and 
the University of Maryland 
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SUNDAY, DECEMBER 29 


2:00 pm. Technology, Demography, and U. S. Rural Economic Policy 
Chairman: Vernon W. Rurran, University of Minnesota 
Demographic and Social Dimensions of Rural Economic Policy: 
Carvin L. Beate, Economic Research Service, U.S. Depart- 
ment of Agriculture 

Economic Dimensions of Rural Economic Policy: E. J. R. Boots, 
University of Connecticut 

Discussants: 
BENJAMIN Certz, Brown University 
Leer R. Martin, University of Minnesota 


MONDAY, DECEMBER 30 


9:00 a.m. Agribusiness and Other Agricultural Economists: Complementary, 
Supplementary, or Competitive? 
Chairman: Leonard J. Haverxamp, Wilson and Company 
What Agribusiness Economists Need from Theoretical and Em- 
pirical Agricultural Economics: A. C. HorrMan, Kraft Foods 
What Agribusiness Economists Can Contribute to the Content 
and Equipment of Agricultural Economics: PATRICK J. LUBY, 
Oscar Mayer and Company 
Discussants: 
Contre E. Frexncs, Purdue University 
Dare E. Burz, Ilinois Agricultural Association 
12:15 p.m. Luncheon—AAEA 
Chairman: W. E. HAMILTON, American Farm Bureau Federation 
The Contribution of Foundations to Agricultural Economics: 
Joser ACKERMAN, Farm Foundation 


NOMINATING COMMITTEE, 1969-70 AAEA OFFICERS 


In accordance with Article VII of the constitution, with the concurrence of 
the Executive Board, I have appointed the following persons as members of a 
committee to nominate persons to fill vacancies in offices of the Association for 
the year beginning August 1969. 

Any member of the Association is eligible, and is invited, to submit sugges- 
tions as to nominees to Dr. Bishop as chairman, or to other members of the 
committee. Dr. Biship’s address is Vice President, University of North Caro- 
lina, P.O. Box 269, Chapel Hill, North Carolina 27514. 

C. E. Bisnop, ex officio, chairman 

J. CARROLL Borrum 

C. Dex Mar Kear. 

James NIELSON 

Harry C. TRELOGAN 
Hanotp F. BREIMYER 
President 
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AAEA DISTINGUISHED UNDERGRADUATE TEACHER 
AWARD FOR 1969 


To recognize and encourage meritorious performance in undergraduate 
teaching in agricultural economics, an award of $250 is provided for presenta- 
tion by the American Agricultural Economics Association upon recommendation 
of the selection committee. Nominations for this award may be made by an in- 
dividual, a group of colleagues, or a department of agricultural economics by 
the submission of supporting materials according to the rules for this program. 
Renomination is invited if the materials are brought up tc date and resubmit- 
ted. 


Eligibility for Nomination 
The nominee must 


1. be actively engaged in teaching during the school year in which the nomi- 
nation is filed with the selection committee and have been actively engaged in 
teaching for not less than five years; 

2. have demonstrated outstanding ability as an undergraduate teacher of ag- 
ricultural economics subject matter. 


Basis of Selection 


The award will be made on the basis of 

1, the nominee’s ability to motivate and stimulate students; 

2. the impression he has made upon his students by the mastery of his sub- 
ject, his technique, his vision, and his attitudes; 

3. evidence of his interest in the improvement of teaching through publica- 
tion and participation in professional meetings directed toward improved teach- 
ing; 

4. contribution to undergraduate education outside of the classroom through 
counseling, student placement, advice to the departmental student club, and 
similar activities; 

5. service to the undergraduate program of the educational institution 
through extracurricular activities other than those included above, such as mem- 
bership on college committees, teaching improvement efforts, and faculty lead- 
ership roles. 


Materials to Be Supplied by the Nominator 


1. Six copies of a biography of the nominee, not to exceed 1000 words. 

2. Six copies each of letters in support of the nominee from not more than five 
former students. 

3. Letters from at least one representative of the nominee’s institution re- 
garding the nominee’s activities in the area defined in points 3, 4, and 5 under 
“Basis for Selection.” 

4. Six copies of a list of materials developed and/or published by the nomi- 
nee related to undergraduate instruction. The list may cite the development of 
items useful in teaching, such as course outlines, curricula, books, research re- 
ports, visual aids, charts, models, or other contributions. 
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Nominations 


1. It is desirable to make nominations without the knowledge of the nominee 
when this does not interfere with submitting a complete file of supporting let- 
ters, materials, and a biography. A nomination with supporting materials may 
be submitted by another individual, a group of colleagues, or a department. 
Anyone submitting a nominee from another institution will be referred to the 
department head of that institution for a coordination of efforts, if found to be 
agreeable to the two parties involved. 

2. Six copies of all supporting materials are to be in the hands of the chair- 
man of the selection committee by April 1, 1969. 

3. The selection committee for the Teachers Award will consist of six per- 
sons, either present or former undergraduate teachers, appointed for staggered 
terms, and must not include anyone nominated for the award. All members of 
the selection committee participate in the judging. The selection committee is 
empowered to recommend that no award be made if, in their judgment, none 
of the rominees is worthy of the award. 

4. Nominations with supporting materials for the Teacher Award should be 
Pe by April 1, 1969, directly to the chairman of this committee, Tyrus Timm, 
Department of Agricultural Economics and Socialogy, Texas A&M University, 
College Station, Texas 77843. 


AAEA DISTINGUISHED EXTENSION PROGRAM AWARD FOR 1969 


To encourage the development of excellence in Extension economics work, 
the American Agricultural Economics Association will offer an award of $250 ia 
1968. The award will be known as the Distinguished Extension Program 
Award. Nominations for the award may be made by any member of the Ameri- 
can Agricultural Economics Association and selection will be made from among 
those rominated. An individual may be nominated or two or more individuals 
may be nominated jointly. It should be noted that the purpose of the award is 
to recognize an outstanding program achievement and not to recognize an indi- 
vidual or individuals for noteworthy service as Extension economists over an 
extended period of time. 

Each nomination must be made by separate letter to the Extension Award 
Selection Committee by April 1, 1969, accompanied by four copies of docu- 
mentary evidence of the achievement of the person or persons nominated. Doc- 
umentary evidence of the achievement of the person or persons nominated 
should include an adequate presentation of the following points, in this order: 
(1) name(s) and title(s) of the person or persons nominated, (2) the problem 
about which the person or persons nominated built their Extension program 
and the objectives of the program, (3) clientele served, (4) the program de- 
veloped to attain the objective(s), including analytical tools and techniques 
and education methods and procedures used, and (5) program accomplish- 
ments in terms of clientele response and/or establishment of the validity of an 
Extension technique. If two or more persons are nominated jointly, the specific 
contribution of each to the Extension program must be documented.. 
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In order to be eligible for nomination, an individual or individuals must have 
had primary responsibility for the Extension program whick supports the nomi- 
nation. The program must have been active within one year of the date of nom- 
ination, and its subject matter content must be principally in the field of eco- 
nomics. 

Each nomination will be evaluated on the quality of the program which sup- 
ports the nomination, using the documentary evidence submitted with the nom- 
ination as the sole basis for making this evaluation. Equal weight will be given 
each of the following five characteristics of the program: 

1. Its effectiveness as a catalyst to other Extension economists in embarking 
on new programs or in applying new concepts to existing programs. 

2. Its contribution to greater proficiency of Extension personnel in economics 
programs. 

3. Its effectiveness in bringing about a significant change in behavior and/or 
understanding of the clientele. 

4. Originality in recognizing educational opportunities which lend themselves 
to solution by an Extension economics program. 

5. Originality in the application of economic principles and tools of analysis 
to problem-solving situations in Extension. 

Material should be sent to the chairman of this committee, Glen C. Pulver, 
Division of Human Resource Development, University of Wisconsin, 432 North 
Lake Street, Madison, Wisconsin 537086. 


AAEA AWARDS FOR RESEARCH IN AGRICULTURAL 
ECONOMICS FOR 1969 


To recognize and encourage meritorious research in agricultural economics, 
ten awards will be offered in 1968 by the American Agricultural Economics As- 
sociation. Seven awards will be $250 each and three $100 each. 

Selection for the awards will be made from published research, doctoral 
theses, master’s theses, and articles in the American Journal of Agriculture Eco- 
nomics under the procedures outlined below. No one may receive more than one 
award in any one year, nor an award in the same category more than once 
every three years. No publication shall be eligible for an award if its substan- 
tive equivalent has received an award in any category in an earlier year. All 
materials submitted should be in English or accompanied by an English transla- 
tion. 


Awards for Published Research 


1. Three $250 awards are offered for outstanding research publications in 
agricultural economics. These may include bulletins, articles, pamphlets, and 
monographs, but not textbooks. Joint authors of a winning report will receive 
proportionate shares of an award so far as eligible. 

2. Submissions are invited from areas such as farm management, marketing, 
prices, cooperation, finance, policy, theory, methodology, rural development, 
farm population, foreign agriculture, land and water economics, conservation, 
regional adjustment, international trade, economic history, state and local gov- 
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ernment, that throw significant light on the agricultural economy. Entries will 
be judged as a group rather than in particular areas. 

3. Selections will be made from published research bearing a publication 
date in 1968. 

4, Eligible recipients must be under 41 years of age at the time of publica- 
tion, but may have older joint authors. 

5. Any paper authored or co-authored by a member of this awards sub-com- 
mittee will be ineligible. 

6. No penalty for joint authorship will be imposed unless one or more au- 
thors are over 41. 

7. Each published report may receive only one award presented by the 
American Agricultural Economics Association in 1969. However, a report may 
be entered in more than one of the following categories: (a) Best article in the 
American Journal of Agricultural Economics; (b) Published research; (e) Doc- 
toral thesis; and (d) Master’s thesis, 

8. Thirteen copies of each publication should be submitted for consideration, 
unless expense to the individual is excessive. 

9. The Awards subcommittee for published research consists of 12 persons, 
in addition to the chairman, representing various fields. The members of the 
subcommittee will serve as a voting judges, except the chairman, who will vote 
only in the event of a tie. The chairman of this subcommittee is G. Edward 
Schuh, Department of Agricultural Economics, Purdue University, West La- 
fayette, Indiana 47901. - 

10. Publications should be sent directly to the chairman of this subcommittee 
before March 16,. 1969. 


Awards for Doctoral Theses 


L Three $250 awards will be available for theses prepared by candidates for 
the doctoral degree in any department engaged in training agricultural econo- 
mists at the doctoral level. 

An entry must be submitted by the head of the department where the thesis 
was presented in partial fulfillment of requirements for a degree. A department 
may submit one thesis for each eight doctoral theses or fraction thereof pre- 
sented, in agricultural economics, to a graduate school faculty in the year. 

3. Selection will be made from theses approved in final form by the student’s 
advisory committee during the calendar year 1968, provided the candidate has 
met all other formal requirements for the doctoral degree. 

4, A published thesis may be entered in both the published research and the- 
sis classes but will be eligible for only one award. Although a published thesis is 
acceptable, a copy of the thesis as submitted to the graduate faculty should be 
sent whenever possible. 

5. Two copies of a thesis must be sent to the subcommittee chairman. All 
copies will be returned after they have been read by the judges. 

6. The awards subcommittee for doctoral theses will consist of six persons, in 
addition to the chairman. All members of the subcommittee will serve as voting 
judges, except the chairman, who will vote only in the event of a tie. The chair- 
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man of this subcommittee is Carl K. Eisher, Department of Agricultural Eco- 
nomics, Michigan State University, East Lansing, Michigan 48823. 

7. Theses should be sent directly to the chairman of this subcommittee 
before March 16, 1969. 


Awards for Master’s Theses 


1. Three $100 awards will be available for theses prepared by candidates for — 
the master’s degree in any department engaged in training agricultural econo- 
mists at the master’s degree level. 

2. An entry must be submitted by the head of the department where the the- 
sis was submitted in partial fulfillment of requirements for a degree. A depart- 
ment may submit one thesis for each eight master’s theses or fraction thereof 
presented, in agricultural economics, to a graduate school faculty in the year. 

3. Selection will be made from theses approved in final form by the student’s 
advisory committee during the calendar year 1968 provided the candidate has 
met all other formal requirements for the master’s degree. 

4, Two copies of a thesis must be sent to the subcommittee chairman. All cop- 
ies will be returned after the committee has completed its work. 

5. A published thesis may be entered in both the published research and the- 
sis classes but will be eligible for only one award. Although a published thesis is 
acceptable, a copy of the thesis as submitted to the graduate faculty should be 
sent whenever possible. 

6. The awards subcommiteee for master’s theses will consist of six persons in 
addition to the chairman. All members of the subcommittee will serve as voting 
judges, except the chairman, who will vote only in the event of a tie. The chair- 
man of this subcommittee is Paul E. Nelson, Jr., Marketing Economics Division, 
ERS, USDA, Washington, D.C. 20250. 

7. Theses should be sent directly to the chairman of this subcommittee 
before March 16, 1969. 


Award for Best Article in the American Journal of Agricultural Economics 


As has been the practice for a number sf years, the editorial staff and the 
editorial council of the American Journal cf Agricultural Economics, with the 
editor as chairman, will choose the most cutstanding article published in the 
Journal during the preceding calendar year (in this instance 1968). The amount 
cf this award is $250. 

Announcements of the 1969 awards will be made at the 1969 annual meeting 
of the American Agricultural Economics Association. Names of the recipients of 
the 1968 awards will appear in the 1968 proceedings issue of the American 
Journal of Agricultural Economics. 

These awards are financed in part from funds donated by persons and firms 
interested in advancing research and scholarship in agricultural economics. The 
funds and programs are administered by the American Agricultural Economics 
Association. General inquiries and requests for additional copies of this an- 
nouncement should be sent to the chairman of the Awards committee, Emery 
N. Castle, Department of Agricultural Economics, Oregon State University, 
Corvallis, Oregon 97331. 
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BACK ISSUES OF JOURNAL OF FARM ECONOMICS NEEDED 


The secretary-treasurer of the AAEA is authorized to pay $1.00 each for 
any of the issues of the JFE listed below. 


Year Volume Issues Year Volume "Issues 
1919 1 1, 2,3 1951 33 1,3 

1920 1,2,3,4 1952 35 1,5 

1921 3 1, 2,3, 4 1954 36 2, 3 

1922, 4 1,2,3,4 1955 37 1, 2,3,4,5 
1923 5 1,2 1956 38 1, 2, 3, 5 
1924 6 1, 2, 3,1 1957 89 2 

1925 7 1, 2,4, I 1958 40 2, 

1926 8 1,2,3,4,1 1959 A1 18 

1935 17 1 1960 42 1,4, 5 
1943 25 1, 2, 3, 4 1961 43 2, 3, 4-2 
1944 26 2,3 1962, 44 1 

1945 27 1, 2, 3, 4 1963 45 1,4,5 
1946 28 1, 2, 3 1964 46 2, 3,5 
1947 29 1, 2 1965 47 1 

1948 30 1 1967 49 1-1, 1-2 


Journals should be mailed to C. Del Mar Kearl, AAEA, Department of Agri- 
cultural Economics, 455 Warren Hall, Cornell University, Ithaca, New York 
14850. 


EAST AFRICAN JOURNAL OF RURAL DEVELOPMENT 


A new journal, The East African Journal of Rural Development, has recently 
been issued by the East African Agricultural Economics Society and the De- 
partment of Rural Economy and Extension of Makerere University College. 
The journal is the first in the field of agricultural economics to be published in 
sub-Saharan Africa and will appear twice a year. Although the primary focus of 
the journal is eastern Africa, it will contain articles concerned with the econom- 
ics of food and agriculture throughout the developing world. 

Persons or institutions in the United States desiring a complimentary copy of 
the initial issue should address: 


Professor Thomas T. Poleman 
Department of Agricultural Economics 
Cornell University 

Ithaca, New York 14850 


From elsewhere apply to: 


The Editor 

East African Journal of Rural Development 
Makerere University College 

P.O. Box 7062 

Kampala, Uganda 


News Notes 


PERSONAL 


Rufus Adegboye, senior lecturer at the 
University of Ibadan in Nigeria, is 
spending three months studying 
land tenure processes in the De- 
partment of Agricultural Economics 
at the University of Wisconsin. He 
will spend an additional three 
months visiting departments at 
Jowa State, California (Davis), 
Tuskegee, North Carolina, and the 
USAD in Washington. 


Osama Al-Zand, who is completing his 
Ph.D. degree at the University of 
Minnesota, has accepted a two-year 
assignment on the Minnesota—Tu- 
nisia project, where he will be work- 
ing in the general areas of market- 
ing, price analysis, and commodity 
policy under a contract with the 
University of Minnesota and AID. 
His assignment in Tunisia will begin 
after he completes his Ph.D. thesis 
during the fall quarter. 


Philip T. Allen, Farm Production 
Economics Division, ERS, USDA, 
Washington, D.C., has transferred 
to AID for a two-year tour of duty 
in Liberia, where he will be Food 
and Agriculture Officer for the AID 
Mission stationed in Monrovia, 


Gill Amjad has transferred from For- 
eign Agricultural Service, USDA, to 
a position in Long Range Outlook, 
Far East Branch, Foreign Regional 
Analysis Division, ERS, USDA. 
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Jerome V. Bambenek has completed 


his M.S. degree at the University of 
Minresota and has accepted em- 
ployment at the Federal Intermedi- 
ate Credit Bank of St. Paul, Minne- 
sota. 


James C. Barron has finished his 


Ph.D degree at Pennsylvania State 
Univərsity and has joined the fac- 
ulty >f the Agricultural Economics 
Department at Washington State 
University. He will do extension 
and -esearch in resource develop- 
ment, with emphasis on develop- 
ment problems in the rapidly ur- 
banizng and industrializing area of 
westen Washington. 


Calvin L. Beale, Economic Research 


Service, USDA, received the Distin- 
guished Service Award at the 
Honor Award Ceremony on May 
14, 1567. 


Roscoe E. Bell, formerly director of 


the Aska Division of Lands, is lec- 
turer :n the Department of Agricul- 
tural Economics at the University 
of Wisconsin and consultant to the 
University’s study of federal land- 
law ir Alaska for the Public Land 
Law Eeview Commission. 


Arlo Bicre, who recently completed 


his PŁD. at the University of Cali- 
fornia, Berkeley, is now on the staff 
of the Department of Agricultural 
Econonics at Kansas State Univer- 


sity. 


Charles Edwin Bishop, vice-president 
of the public service programs at 
the University of North Carolina, 
received the honorary degree of 
Doctor of Laws at Berea College on 
June 3, 1968. 


Gordon E. Bivens has joined the fac- 
ulty of the University of Missouri as 
professor of family economics and 
agricultural economics. During 
1967-68, he served as consumption 
economist with the Consumer and 
Food Economics Research Division, 
ARS, USDA, Washington, D.C., 
while on leave as professor of eco- 
nomics, University of Wisconsin, 
Milwaukee. At Wisconsin, he had 
also served as director of the Center 
for Consumer Affairs, University 
Extension, and as chairman of the 
Department of Economics, Univer- 
sity Center System. 


Harvey M. Bjerke has been appointed 
farm management extension agent 
for the Southeast Minnesota Farm 
Management Association, West 
Concord. 


. Roy Black has completed his Ph.D. 
degree at the University of Minne- 
sota and has accepted a position 
with the Rockefeller Foundation. 
He will be stationed at New Delhi, 
India. 


kel 


Thomas A. Brewer, who is oopa 
his Ph.D. at Cornell University, wi 
join the faculty in the Department 
of Agricultural Economics at Wash- 
ington State University, He will do 
extension, teaching, and research in 
agribusiness management. 


David W. Brown, formerly visiting 
professor at Iowa State University, 
accepted an appointment as inter- 
national professor of agricultural 
economics in the Department of 
Agricultural Economics and Rural 
Sociology at the University of 
Tennessee, effective July 1, 1968. 
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Dr. Brown’s position was es- 
tablished as a result of the Depart- 
ment’s receiving a $200,000 institu- 
tional grant from the Agency for 
International Development to 
strengthen research and teaching 
relating to international agriculture. 


Joseph D. Brown, University of Geor- 
gia, has resigned to accept a position 
as asscciate professor of marketing, 
College of Business, Ball State Uni- 
versity, effective September 1968. 


George Bullion has joined the staff of 
the Marketing Economics Division, 
ERS, USDA, in Lafayette, Indiana. 


E. L. Butz, Purdue University, has 
rejoined the staff in the dual capac- 
ity of dean of continuing education 
and vice president of the Purdue 
Research Foundation. 


Carlos H. Caraballo, M.S. Michigan 
State University, has been ap- 
pointed assistant to the president of 
the Midwestern Region Develop- 
ment Foundation in Venezuela. He 
is also doing teaching in economics 
and farm management at Mid West 
University, Venezuela. 


Ju Chun Chai joined the Long Run 
Projections Section, Outlook and 
Projections Branch, Economic and 
Statistical Analysis Division, ERS, 
USDA, on August 16, 1968. For- 
merly he was with the Department 
of Economics, University of Geor- 
gia. 


Alain Choppin de Janvry, assistant 
professor, Department of Agricul- 
tural Economics, University of Cali- 
fornia, Berkeley, has an appoint- 
ment in Buenos Aires, Argentina, 
for two years, commencing October 
1, 1968. He will serve as a project 
specialist with the Ford Founda- 
tion’s project in agricultural econom- 
ics in Argentina. 


Robert Christensen will join the De- 
pariment of Agricultural and Food 
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Economics at the University of 
Massachusetts on September 1, 
1968, as an associate professor. 
He will teach and work in extension 
farm management and production 
economics. Dr. Christensen was 
previously assistant professor in the 
Department of Resource Economics 
at the University of New Hamp- 
shire. 


Lawrence M. Christenson has ac- 
cepted a position in area farm man- 
agement extension at Waseca, 
Minnesota. This is one of several 
newly created positions in the De- 
partment of Agricultural Economics 
and the Agricultural Extension Ser- 
vice at the University of Minnesota. 


Norman R. Collins, professor in the 
Department of Agricultural Econom- 
ics, University of California, Berke- 
ley, has an appointment in Chile 
as the Ford Foundation agricultural 
program advisor at the University 
of Chile. The appointment is for an 
18-month period, beginning January 
1, 1969. 


Arthur G. Conover returned on May 
13, 1968, to the Economic and Sta- 
tistical Analysis Division, ERS, 
USDA, from optional retirement. 
He is serving in the Office of the 
Director. 


Hugh L. Cook, Department of Agri- 
cultural Economics, University of 
Wisconsin, has returned from the 
Irish Republic, where he spent four 
months early this year as consultant 
for the Irish Department of Agricul- 
ture and Fisheries. His report (with 
Gordon W. Sprague) recommend- 
ing a national reorganization of the 
cooperative creamery industry is in 
process of publication. 


Gail Cramer, who obtained his Ph.D. 
degree at Oregon State University 
last June and is presently assistant 
professor of agricultural economics 


at Montana State University, has 
won the $1,000 Nourse award 
givea by the American Institute of 
Cooperation. His Ph.D. thesis was 
selected as being the outstanding 
entr- in the Ph.D. thesis competi- 
tion sponsored by the Institute. Dr. 
Leor Garoian served as major pro- 
fessc> for Dr. Cramer. 


Carltor G. Davis, Ph.D. candidate at 


Mickigan State University, will 
spen 1 the 1968-69 year at the Uni- 
versity of the West Indies, St, Au- 
gustie, doing research for his the- 
sis. 


John P. Doll, on sabbatical leave from 


the University of Missouri during 
the past year, has returned to Co- 
lumba after spending the summer 
with zhe Branch of Economics Re- 
searcL, Division of Economics, Bu- 
reau 2f Commercial Fisheries, Col- 
lege Eark, Maryland. Formerly on a 
joint =ppointment between econom- 
ics and agricultural economics, Doll 
has accepted a full-time appoint- 
ment ıs professor of economics and 
will teach econometrics and mathe- 
matical economics. 


Jchn H. Droge has completed the re- 


a 


quirerments for his Ph.D, degree in 
agricuctural economics at the Uni- 
versit} of Wisconsin and will con- 
tinue zo do research in fruit and 
vegetanle processing for the Horti- 
culturel and Special Crops Branch, 
Marke-ing Economics Division, 
ERS, JSDA, in Madison, Wiscon- 
sin. 


B. Dooley has completed his M.S. 
at Purcue University and is contin- ` 
uing fœ the Ph.D. at Purdue. 


W. Davil Downey, Purdue Univer- 


sity, bas won the Outstanding 
Teache- in Agriculture Award, by 
student vote, on that campus. 


Alfred Eckert, assistant professor of 


agricultaral economics at the Uni- 


versity of Nebraska, retired July 1, 
1968, 


Robert H. Elrod joined the Marketing 
Economics Division, ERS, USDA, 
at Clemson, South Carolina, for re- 
searcn related to the textile indus- 
try. He is a candidate for the Ph.D. 
at Clemson University. 


N. Eugene Engel will be serving as 
acting head of the Department of 
Agricultural and Food Economics 
at the University of Massachusetts 
during the academic year of 
1968-69. Dr. Engel recently com- 
pleted his Ph.D. at the University 
of Connecticut. He is an associate 
professor in teaching and extension 
in community resource develop- 
ment. 


Robert V. Enochian, MED, ERS, has 
been detailed to the State Depart- 
ment for a three-month assignment. 
Mr. Enochian will be responsible 
for preparing an appraisal of the 
agricultural SRR of the Carib- 
bean. Islands which will be one part 
of an overall study of the econo- 
mies of these islands. 


Robert Forste will join the Depart- 
ment of Agricultural and Food Eco- 
nomics at the University of Massa- 
chusetts on July 1, 1968. Mr. Forste 
will teach and do research in the 
area of resource economics. He was 
previously instructor in the Depart- 
ment of Resource Economics at the 
University of New Hampshire. 


Earl R. Franklin has resigned from his 

` position as extension marketing spe- 
cialist at Washington State Univer- 
sity żo become chief of the Drain- 
age and Irrigation Branch, U.S. 
Census, Washington, D.C. 


Mervin L. Freeman has accepted a 
position in area farm management 
extension at Rochester, Minnesota. 
This is one of several newly created 
positions in the Department of Ag- 
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ricultural. Economics and the Agri- 
cultural Extension Service at the 
University of Minnesota. 


William R. Gasser has taken over as 
chief of the Western Hemisphere 
Branch, Foreign Regional Analysis 
Division, ERS, USDA. 


Ray Geisman left the Economic De- 
velopment Division, ERS, USDA, 
to accept a job with a Dallas, 
Texas, organization, “Goals for Dal- 
las.” He will hold an associate pro- 
fessorship at Southern Methodist 
University in the Institute of Urban 
Studies. 


Brian G. Gnauck has completed his 
Ph.D. degree at the University of 
Minnesota and returns to active 
duty in the United States Air Force 
in September 1968. 


Donald R. Gratehouse, Farm Produc- 
tion Economics Division, ERS, 
USDA, Washington, D.C., bas 
transferred to the Department of 
Housing and Urban Development. 


Wade F. Gregory, Foreign Develop- 
ment and Trade Division, ERS, 
USDA, has accepted a two-year as- 
signment in Colombia as team 
leader of a USDA/AID Technical 
Research and Planning Team to ad- 
vise the minister of agriculture on 
agricultural development planning. 


Mark Gustafson received his M.S. de- 
gree in June 1968 from the Agricul- 
tural Economics Department at the 
University of Nebraska and is pres- 

. ently D on his Ph.D. at the 
University of California at Berke- 


ley. 


Teferra Hailu received his M.S. de- 
gree in June 1968 from the Agricul- 
tural Economics Department at the 
University of Nebraska and has re- 
turned to Harrar, Ethiopia, and is 
presently employed with the gov- 
ernment of his country. 
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Richard Hall has returned to the 
United States from Bolivia, where 
he served as technical adviser in 
marketing for the past two years. 
He is returning to the Marketing 
Economics Division, ERS, USDA, 
to resume his work in marketing. 


Albert N. Halter has returned to the 
Department of Agricultural Eco- 
nomics at Oregon State University 
after a year’s sabbatical leave spent 
in the Department of Economics at 
Stanford University. 


Thomas E. Hamilton, economist with 
the Pacific Northwest Forest Exper- 
iment Station, U.S. Forest Service, 
is visiting professor at Wisconsin 
for the summer of 1968, teaching a 
course in land economics. 


Albert H. Harrington, professor of ag- 
ricultural economics at Washington 
State University, received the R.M. 
Wade Award for Excellence in In- 
struction in the College of Agricul- 
ture. 


David H. Harrington, Farm Produc- 
tion Economics Division, ERS, 
USDA, Ithaca, New York, has been 
reassigned to Lafayette, Indiana, 
where he will enter on a program of 
full-time graduate study at Purdue 
University under the Government 
Employees Training Act. 


Stephen Harsh has accepted a posi- 
tion as assistant professor at Michi- 
gan State University after comple- 
tion of the Ph.D. at Cornell Univer- 
sity. His work will be in the area of 
farm management research and ex- 
tension. 


Peter Helmberger, formerly at the 
University of Wisconsin, has been 
appointed associate professor of ag- 
ricultural economics at the Univer- 
sity of California, Berkeley. 


Jack L. Hervey has resigned from 
Michigan State University to join 


the staff of the Federal Reserve 
Bank of Chicago. His research will 
be primarily on international trade. 


John M. Himmeberg, a recent gradu- 
ate of Holy Cross College, joined 
the Farm Income Estimates Section 
of the Farm Income Branch, Eco- 
nomic and Statistical Analysis Divi- 
sion, ERS, USDA, on July 15, 
1968. 


John S. Hobson has completed his 
M.S. at Purdue University and is 
employed in the Purchasing De- 
partment of Procter & Gamble in 
Cincinnati, Ohio. 

Karl Hobson, extension price and out- 
look specialist in the Department of 
Agricultural Economics at Washing- 
ton State University, was awarded 
the Federal Land Banks Golden 
Anniversary medal for outstanding 
contributions to American agricul- 
ture. 


Thomas K. Hunter received his Ph.D. 
degree in agricultural economics at 
the University of Tennessee in June 
1968 and returned to the staff of 
Texas A&M University. 


George D. Irwin, Farm Production 
Economics Division, ERS, USDA, 
Washington, D.C., has returned to 
his regular field station in Lafay- 
ette, Indiana, after a nine-month 
special assignment in the Office of 
the Director. 


Jack T. Ishida, University of Hawaii, 
will be a visiting professor at Pur- 
due University during the first 
semester 1968-69. : 


Elmar Jarvesoo, associate professor in 
the Department of Agricultural and 
Food Economics at the University of 
Massachusetts, will be on sabbatical 
leave to pursue studies of 
input-output analysis at Harvard 
University from July 15, 1968, until 
January 15, 1969, 


Allan S. Johnson, staff assistant in the 
Office of the Administrator, ERS, 
USDA, has been accepted by the 
National Institute of Public Affairs 
and Stanford University as a fellow 
in the Educational Program in Sys- 
tematic Analysis for the year 
1968-69. Mr. Johnson will return in 
July 1969. 


James Johnson received his M.S.. de- 
gree in June 1968 from the Agricul- 
tural Economics Department at the 
University of Nebraska and is pres- 
ently employed as a marketing ana- 
lyst with Allis-Chalmers in Milwau- 
kee, Wisconsin. 


Alexander Joss, secretary of the Feder- 
al Land Bank of Spokane, Washing- 
ton, was named vice-president and 
secretary, effective August 5, 1968. 
Dr. Joss came to the Land Bank in 
1946 as director of research for the 
Farm Credit banks. 


Robert L. Joss, who recently comple- 
ted his Ph.D. degree in finance 
at Stanford University, has been 
named one of 19 White House Fel- 
lows for 1968-69, President Johnson 
established the White House Fel- 
lowship program in 1964 to give 
young leaders “first-hand, high-level 
experience of participation in na- 
tional affairs,” The 49 Fellows se- 
lected during the first three years of 
the program have acted as assistants 
to White House staff members, the 
Vice-President, and Cabinet officers. 


Ronald E. Kaldenberg has completed 

` his Ph.D. degree at the University 
of Minnesota and has been ap- 
pointed assistant professor at Brad- 
ley University. 


Maxwell I. Klayman has resigned 
from his post as economist with the 
Food and Agriculture Organization 
of the United Nations at Rome and 
has accepted a post starting in Sep- 


e 
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tember as professor of economics in 
charge of the Latin American Area 
Studies Program at the State Uni- 
versity of New York College at New 
Paltz, New York. He will also be 
a Journal Professor of Economic 
Development at the State Univer- 
sity Center at Albany. He has spent 
the past year in Washington on 
leave from FAO as a consultant to 
the Inter-American Development 
Bank and is completing a manu- 
script to be published by the Prae- 
ger Press entitled, “The Moshav in 
Israel: A Case Study in Institution 
Building for Agricultural Develop- 


ment.” 


Max R. Langham, on leave from the 
University of Florida, will be visit- 
ing associate professor in the De- 
partment of Agricultural Econom- 
ics, University of Minnesota, for 
one year beginning September 1, 
1968. He will conduct research in 
cooperation with the Economic Re- 
search Service, USDA, on the crite- 
ria for measuring performance of 


the orange industry. 


Larry Leistritz received his M.S. de- 
gree in July 1968 from the Agricul- 
tural Economics Department at the 
University of Nebraska and is pres- 
ently working on his Ph.D. degree 
at Nebraska. 


An-Yhi Lin, formerly assistant profes- 
sor of economics at Wisconsin State 
University, has joined the faculty of 
economics at Southern Illinois Uni- 
versity as assistant professor. 


Percy R. Luney, agricultural econo- 
mist with the Natural Resource 
Economics Division, ERS, USDA, 
has been assigned to the position of 
staff assistant in the Office of the 
Administrator. 


Michael H. Lynch has resigned his 
position as farm management exten- 
sion agent for the Southeast Minne- 
sota Farm Management Association 
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in Worthington to accept employ- 
ment with the International Har- 
vester Company. 


Donald Marion, assistant professor in 
the Department of Agricultural and 
Food Economics at the University 
of Massachusetts, will be on sab- 
batic leave during the fall semester 
of 1968-69 completing his study for 
his Ph.D. dissertation in the Depart- 
ment of Economics at the Univer- 
sity of Massachusetts. He will be 
studying food distribution costs in 
low-income areas. 


George (Yoshihiro) Maruyama, as- 
sociate professor at Kyoto Univer- 
sity in Japan, has been awarded the 
Agricultural Economics Society of 
Japan Award. This award is limited 
to one recipient per year who has 
not been in the field more than 15 
years since his college graduation. 

` The award is granted on the basis 
of all the researcher’s publications 
during this period. Dr. Maruyama 
won the award for “An Integrated 
Measure for Both Profitability and 
Stability,” published in the Journal 
of Rural Economics, Volume 31, 
No. 2, September 1959, and 17 
other outstanding published re- 
search papers. Dr. Maruyama was a 
research fellow and a visiting as- 
sociate professor at the University 
of Massachusetts from 1962 to 1964 
and is a member of the American 
Agricultural Economics Association. 


Edmond Missiaen has joined the Af- 
rica and Middle East Branch, For- 
eign Regional Analysis Division, 
ERS, USDA. l 

Wesley Musser received his M.S. de- 
gree from the Agricultural Econom- 
ics Department at the University of 
Nebraska in June 1968 and is pres- 
ently working on his Ph.D. at the 
University of California at Berke- 
ley. 


David B. Narrie reported for duty on 
July 1 with the Marketing Econom- 
ics Division, ERS, USDA, in 
Blacxsburg, Virginia, where he will 
be evaluating the feasibility of ex- 
panced grain storage facilities in 
the southeast. He completed an 
M.S degree at the University of 
Geozgia in June and plans further 
gradiate study at Virginia Poly- 
techaic Institute. 


William Neal, M.S. Michigan State 
University, has joined the Goodyear 
Commany in Akron, Ohio, working 
in market research. 


Ken N: Ison has joined the staff of the 
Marketing Economics Division, 
ERS USDA, in Stillwater, Okla- 
hom.. 


John W. Nixon, who is completing his 

Ph. in agricultural economics at 
Micligan State University, has ac- 
cepted a position as assistant pro- 
fesso- of agricultural economics at 
the Iniversity of Georgia. He will 
do teaching and research in the 
areas cf resource economics and 
marksting policy. 


Carmer O. Nohre, formerly chief of 
the ‘International Monetary and 
Trad- Research Branch, has been 
appomted deputy director of the 
Foren Development and Trade 
Divisor, ERS, USDA. 


Jorge Cliviera of the Federal Univer- 
sity Cf Rio Grande do Sul in Brazil 
spent four months as a visiting fel- 
low in che Department of Agricul- 
tural Economics at the University 
of W sconsin. 


Willian S. Penning has accepted a 
position in area farm management 
extension at Thief River Falls, 
Minnascta. This is one of several 
newl: created positions in the De- 
partreent of Agricultural Economics 
and the Agricultural Extension Ser- 
vice et the University of Minnesota. 


Walter H. Pierce retired as professor 
emeritus from the Department of 
Economics at North Carolina State 
University on April 1, 1968. 


Russell G. Pounds, an extension as- 
sociate in the Department of Eco- 
nomics at Iowa State University, 
will spend eight months beginning 
June I, 1968, as director of the Des 
Moines Model Cities Project, Des 
Moines, Iowa. 


Sydney C. Reagan has been appointed 
director of the newly established 
Institcte of Urban Studies at South- 
ern Methodist University. He will 
continue as professor of economics 
and real estate. 


Robert Reed, professor of agricultural 
economics at the University of Wis- 
consin, has begun a two-year as- 
signmant at the University of Rio 
Grande do Sul in Brazil. 


Philip F. Rice completed his Ph.D. in 
industrial management at Clemson 
University in June. He resigned 
from "he Marketing Economics Di- 
vision. Clemson office staff on Au- 
gust 20 to accept a position with 
Louisiana Polytechnic Institute. 


Gordon E. Rodewald, Farm Produc- 
tion Economics Division, ERS, 
USDA, Urbana, Illinois, has been 
reassigned to Washington, D.C. 


Sargent Russell returned to the De- 
partment of Agricultural and Food 
Economics at the University of 
Massechusetts on June 10 after 
serving as a Fulbright lecturer in 

` marketing at Ege University in 
Izmir, Turkey, 


Seymour S. Sackrin, acting head of 
the Tobacco Section, Commodity 
Analysis Branch, Economic and Sta- 
tisticel Analysis Division, ERS, 
USDA, left on March 30, 1968, to 
go to the United States Tariff Com- 
mission, 
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David A. Schultz has completed his ` 
M.S. at Purdue University. He is 
now werking on his Ph.D. at Cor- 
nell University. 


Wesley D, Seitz, who recently com- 
pleted kis Ph.D. at the University of 
California, Berkeley, is now on joint 
appointment to the Department of 
Marketing and the Department of 
Agricultural Economics at the Uni- 
versity of Ilinois. 


V. V. Sharma has joined the staff of 
Purdue University as a post-doc- 
toral fellow for the 1968-69 year. 
Professor Sharma completed his 
Ph.D. at the University of Illinois. 


Charles N. Shaw, Marketing Econom- 
ics Division, ERS, USDA, has been 
reassigned from Washington, D.C., 
to University Park, Pennsylvania. 


J. R. Simmerman has completed his 
M.S. at Purdue University and is 
working as vocational agriculture 
teacher at Spencer Community 
High School in Spencer, Indiana. 


Allen G. Smith, Farm Production 
Economics Division, ERS, USDA, 
Urbana, Illinois, has been reas- 
signed to Washington, D.C. 


Blair J. Smith received the Ph.D. de- 
gree in economics from the North 
Carolina State University in May 
1968. He has left the University of 
Florida and is now an associate 
economist in the Department of Ag- 
ricultural Economics at the Univer- 


sity of Georgia. 


John H. Southern, director of the Eco- 
nomic Development Division, ERS, 
represented the Department of Ag- 
riculture at the annual International 
Labor Conference, Geneva, Switz- 
erland, June 2 to 27. The agenda 
item which involved the USDA was 
“Improving the Conditions of Work 
and Life Among Agricultural Work- 
ers.” About 105 nations were repre- 
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sented at the conference, with some 
67 participating in the committee 
on which Mr. Southern served. 


John T. Steele has joined the U.S. 
AID-Texas A&M University con- 
tract team in Roque Saenz Pena, 
Argentina. 


Henry Stippler, ETS-USDA retired, 
left Corvallis, Oregon, in July 1968 
for a two-year assigament with 
United Nations in Tripoli, Libya. 
He will be working with the minis- 
ters of agriculture and planning in 
development of the second five-year 
plan for that nation. 


John G. Stovall, head of the Southern 
Field Research Group, Farm Pro- 
duction Ecdnomics Division, ERS, 
USDA, Washington, D.C., has re- 
turned to Lexington, Kentucky, 
which will henceforth be his duty 
station. 


Abraham Subotnik, formerly of the 
Food Research Institute, Stanford 
University, joined the faculty of the 
University of Minnesota as research 
associate in the Department of Ag- 
ricultural Economics. He is working 
with James P. Houck, Jr., in the 
areas of international trade in fats 
and oils and agricultural price anal- 
ysis. 


Larry V. Summers has completed the 
requirements for his Ph.D. degree 
in agricultural economics at the 
University of Idaho and will con- 
tinue to do research in fruit and 
vegetable marketing for the Horti- 
cultural and Special Crops Branch, 
Marketing Economics Division, 
ERS, USDA, in Moscow, Idaho. 


Ernst W. Swanson retired as professor 
emeritus from the Department of 
Economics at North Carolina State 
University on July 1, 1968. 


Alexander Swantz, formerly assistant 
deputy administrator for regulatory 


programs in the Consumer and 
Marketing Service, USDA, has been 
eee associate administrator of 
e Commodity Exchange Author- 
ity. 
Jorge L, Tersoglio has completed his 
M.S. at Purdue University and is 
continuing for the Ph.D. at Purdue. 


L. A. Trinidad has completed his 
Ph.D. at Purdue University and has 
returned to the Philippines, where 
he is agricultural economist in the 
Bureau of Agricultural Economics. 


Warren Trotter has been reassigned 
within the Marketing Economics 
Division, ERS, USDA, to the Re- 
gional Utilization Laboratory Liai- 
son Group. Dr. Trotter will be sta- 
tioned in Athens, Georgia, where he 
will serve as liaison economist to 
the new Southeastern Utilization 
Research and Development Divi- 
sion, Agricultural Research Service. 


Willem Van Vuuren, who recently com- 
pleted his Ph.D. at the University of 
California, Berkeley, is now on the 
faculty of the Department of Eco- 
nomics at the University of Guelph 
in Ontario, Canada. 


Herman J. VanWersch, who is com- 
pleting his Ph.D. degree at the Uni- 
versity of Minnesota, has accepted 
a two-year assignment on the 
Minnescta—Tunisia project, where 
he will be working in the general 
areas of marketing, price analysis, 
and cammodity policy under a con- 
tract with the University of Minne- 
sota and AID. His assignment in 
Tunisia will begin after he com- 

letes his Ph.D. thesis during the 
all quarter. 


Peter von zur Muehlen, Farm Produc- 
tion Economics Division, ERS, 
USDA, Washington, D.C., resigned 
to join the research staff of the 
Board of Governors, Federal Re- 
serve Board, to work as a member 


of a special study group on prob- 
lems of investment aggregation. 


Herbert H. Walch has completed his 
Ph.D. degree at the University of 
Minnesota and has been appointed 
assistant professor at the University 
of Tennessee. 


Richard G. Walsh, professor of agri- 
cultural economics at the University 
of Nebraska, has resigned to accept 
a position at Colorado State Univer- 
sity. 

Harry E. Walters has returned to his 
job as leader of Communist Areas 
Analysis, Foreign Regional Analysis 
Division, ERS, USDA, from a 
year’s study at the University of 
Washington as a National Institute 
of Public Affairs fellow. 


Ronald Ward has joined the staff of 
the Marketing Economics Division, 
ERS, USDA, in Ames, Iowa. 


Erlin J. Weness has been appointed 
farm management extension agent 
for the Southwest Minnesota Farm 
Management Association, Worth- 
ington. He joined the department 
on July L 1968. 


D. Clay Whybark has accepted a joint 
SE with the Department 
of Agricultural Economics, Purdue 
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University, and the School of Indus- 
trial Administration. Professor Why- 
bark has completed his Ph.D. at 
Stanford University and will do 
teaching and research in production 
management, 


Charles M. Wilson received his Ph.D. 
Degree in agricultural economics at 
the University of Tennessee in June 
1968 and accepted a position with 
the Federal Reserve Bank of Dallas, 
Texas, 


J. B. Wyckoff, head of the Depart- 
ment of Agricultural and Food Eco- 
nomics at the University of Massa- 
chusetts, will join Resources for the 
Future in Washington, D.C., for the 
academic year 1968-69. He will be 
working with Marion Clawson and 
George McBride on a study of 
urban impact on the rural country- 
side. 


Hiroshi Yamauchi, who recently com- 
pleted his Ph.D. at the University of 
California, Berkeley, is now on the 
faculty of the Department of Agri- 
cultural Economics at the Univer- 
sity of Hawaii. 


Harold Yee, a Ph.D. candidate at the 
University of California, has been 
reassigned to the Horticultural and 
Special Crops Branch, Marketing 
Economics Division, ERS, USDA. 


OBITUARIES 


Claude F. Clayton, a retiree from the 
USDA, died on May 10, 1968, in 
Knoxville, Tennessee, at the age of 
78, He began his federal career in 
the old Division of Land Economics, 

- BAE, USDA. He played a promi- 
nent role in the Land Utilization Pro- 
gram of the 1930’s and was USDA 
coordinator with TVA at Knoxville. 
He retired from government service 
on February 28, 1955, as an agricul- 
tural economist for the U.S. Agency 
for International Development. 


Ralph H. Rogers, 70, who recently re- 


tired from the position of agricul- 
tural economist with the Farm Pro- 
‘duction Economics Division, ERS, 
USDA, at Texas A&M University, 
died on June 17 in a Houston hos- 
pital. He had retired on April 30 
after 38 years of service with 
USDA. Born in Indiana, Mr. Rogers 
was a veteran of World War I. He 
received BS and MS degrees in agri- 
cultural economics in 1922 and 
1924 at Purdue University. He 
served as research economist and 
farm management specialist with 
the South Dakota Experiment Sta- 
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tion and Extension Service from 
1924 to 1929, was research econo- 
mist with the North Carolina Exper- 
iment Station from 1929 to 1934, 
and joined the USDA as an agricul- 
tural economist in 1934. His early 
USDA years were spent in Wash- 


ington, D.C., and Arkansas; in 1947 
he went to Texas A&M, where he 
was active in cooperative research 
with Texas Agricultural Experiment 
Station personnel on production 
economics research projects. 


ORGANIZATIONAL 


The Awards Committee of the Council 


on Consumer Information has set a 
February 1, 1969, deadline for sub- 
mission of papers to be considered 
for the 1969 Dissertation Research 
Award of $100. The competition is 
open to graduate students and re- 
cent graduates reporting dissertation 
research on consumer problems 
completed in 1967 or 1968. Each 
aper should be poe in pro- 
essional journal form and should 
not exceed 15 double-spaced typed 
pages in length. The authors of out- 
standing papers will be invited to 
present their papers at the annual 
conference and all papers will be 
considered for publication in the 
Journal of Consumer Affairs. Entries 


Ahmed Sheik Basheer, B.A. Osmania 
College, Kurnool, 1954; M.A. Uni- 
versity of College Arts, 1957; M.S. 
Texas A&M University, 1963; Ph.D. 
Texas A&M University, Stochastic 
Investment Problem and Dynamic 
Truck Replacement Policy. 


Albert B. Krienke, B.S. University of 
Florida, 1958; M.S. University of 
Florida, 1961; Ph.D. Texas A&M 
University, An Economic Evalua- 
tion of the Production Incentives 
and Payment Methods in Major 
Texas Fluid Milk Markets. 


Merritt G. LaPlante, B.S. University 
of Massachusetts, 1958; M.S. Uni- 
versity of Massachusetts, 1960; 


should be mailed to the chairman, 
Dr. Marguerite C. Burk, Department 
of Agricultural Economics, Univer- 
sity of Minnesota, St. Paul 55101. 
Other members of the Awards Com- 
mittee are Dr. Mabel Rollins of Cor- 
nell University and Dr. Barbara 
Reagan of Southern Methodist Uni- 
versity. 


Michigan State University has ac- 


cepted a grant of $135,000 for the 
study of marketing problems in 
Tanzania. The study will be under 
the direction of Glenn L. Johnson. 
Herbert Kreisel and Kenneth Laur- 
ent are working on the project in 
Tanzania. Kreisel will be chief of 


party. 


ADDITIONS TO LIST OF DOCTORAL DEGREES CONFERRED IN 1967 


Ph.D. Texas A&M University, An 
Economic Evaluation of Distributor 
Controlled and Advertised Brands 
of Fluid Milk on Manufacturers 
Advertised Brands. 


Ivan Schmedemann, B.S. Kansas State 


University, 1953; M.S. Kansas State 
University, 1957; Ph.D. Texas A&M 
University, An Economic Analysis 
of the Demand for Campsites and 
Related Facilities in East Texas. 


Edward Uvacek, Jr., B.S. Rutgers 


University, 1952; M.S. Rutgers 
University, 1956; Ph.D. Texas A&M 
University, An Economic Analysis 
and Forecasting Model of the Beef 
Cattle Industry. 


ECONOMICS OF AGRICULTURAL 
PRODUCTION, MARKETS, and POLICY 


By JOHN P. DOLL, V. JAMES RHODES, 
and JERRY G. WEST, 
all of University of Missouri 


Here is the newest, most thorough and intelligible book yet published in the study 
of agricultural economics. Designed as a basic text, it has supplementary value 
for courses In agricultural marketing or agricultural policy. Each of the text's three 
toples—preduction, markets, and policy—Is discussed at length in three separate 
sections while a unifying theme of economic theory is developed and enlarged 
throughout. 


PRODUCTION . .. is devoted fo the economics of production on 
farms, presenting mainly from theory, those topics of particular 
importance to agricultural production reseach. 


MARKETS .... contains discussion of the structure of markets, the 
nature of competition among farmers, marketing firms, and food 
retailers. : ? 


POLICY . . . develops the historical and present-day role of gov- 
ernment in the agricultural economy and makes application of 
the theory developed in earlier chapters to government policies. 


Published in the Irwin Series in Economics 


Consulting Editor: LLOYD G. REYNOLDS, Yale University 


570 Pages Text Price $8.50 


WRITE TODAY FOR YOUR EXAMINATION COPY 


RICHARD D. IRWIN, INC. 


HOMEWOOD, ILLINOIS 





“Since we are . . . at a propitious juncture in policymaking, I have been encouraged to 
present this volume of my bap pers ard reflections bearing on economic opportunities in 
the world of agriculture. fy hope is that it will serve to Zoo attention on some of the 


athways to future economic growth from agriculture and to encourage economic think- 
ing about some of the unsettled questions that confront us.” 


(From the Preface o ECONOMIC GROWTH AND AGRICULTURE) 


ECONOMIC GROWTH AND AGRICULTURE 
Theodore W. Schultz, Universizy of Chicago 


350 pages, $9.95. 


In this volume of essays, economist Theodore W. Schultz examines criti- 
cally today's agriculture in trarsition and the potentials for a more eco- 
nomically-rewarding role for agriculture in economic growth. He is con- 
cerned with unsettled economic questions about land, population growth, 
agricultural research, schooling, brain power for agricultural development, 
and economic problems arising trom farm migration feeding urbanization. 
Aid by the United States through Public Law 480, farm surplus disposal 
and its adverse effects on agricultural programs, and economic development 
of poorer countries are among tke topics considered. 


Send for your examination copy today 


McGraw-Hill Book Company 
330 West 42nd Street New York, N. Y. 10036 
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JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION 
Volume 63 June 1968 Number 323 


Crossroad Choices dor the Future Develepment of the Federal Statistizal System .... 
aymond T. Bowman 
Some Properties of Symmetric Stable Distributions Rickard Roll and Eugene F. Fama 
Statistical Inference in the Classical Occupancy Problem Unbiased Estimation of the 
Number of Classes Bernard Harris 
Parameter Estimation for a Multivariate Exponential Distribution Barry C. Arnold 
Some Tests of Hypotheses Concerning the Three-Parameter Weibull Distribution .... 
Lee J. Bain and Darrel R. Thoman 
Estimation of the Larger of two Normal Means Arthur Cohen and Saul Blumenthal 
Analysis of Extreme Value Data by Samp.e Quantiles for Very Large Samples 
-Khatab M. Hassanein 
Meximum-Likelihood Estimation, from Dcubly Censored Samolés, at the Parameters of 
the First Asymptotic Distribution of Extreme Values 
H. Leon Harter and Albert H. Moore 
An Empirical Sindy into Factors Affeccing the F-Test Under Pernrutation for the 
Randomized Block Design Frank B. Baker and Raymond O. Goer: 
EE of an Approximation to the Power of the Chi- Square Goodness SÉ it Test with 
all but Equal Expected Frequencies alcolm J, Slakter 
Kolmogorov-Smirnov Tests of Fit Based œn Some General Bounds G, Susuki 
The Estimation of Probability Densities aad Cumulatives by Fourier Series Methods .. 
Michael E. Tarter and Richard A. Kronmal 
Accuracy Borrowing in the Estimation of the ‘Mean by Shrinkage to an Interval 
Jemes R. Thompson 
Opimal Allocation in ‘Stratified and Multistage Samples using Prior Irformation .... 
William A, Ericson 
Use of Domain Estimators with Unequal Probability in Sample Surveys Sen 
‘ames R. Conner and Dalane E. Welsch 
A Two-State Markov Model for Behaviorel Change M H. Regier 
Negative Variance Estimates and ‘Statistical Dependenca 1 in Nested Samplin 
-Richard B. McHugh an Gi W. Mielke, Jr. 
Series Representations of the Doubly Noncentral ¢-Distribution ...... . .Marakatha Krishnan 


A Note on Representations of the Doubly Honcentral t-Distribution 
e -Wiliam G. Bulgren and D. E. Amos 


Boot Reviews 
For further Information, pleasa contact 
AMERICAN STATISTICAL ASSOCIATION, 810 18th Street, N.W., Washington, D.C. 20006 

















LAND ECONOMICS 


a quarterly journal devoted to the study of economic and social 
institutions founded in 1925 at The University of Wisconsin 


Among articles appearing in the November 1968 issue: 


The Prisoner’s Dilemma Le Ghetto Expansion EE EA 

EN ..... -Eugene Smolensky, Selwyn Becker, ‘and ‘Charles K. Wilber 
The Economics of Defense Against Crime in the Streets EE 

AANEREN SÉ AR EE E TERT ET EY ort eT oe « Martin T, Kaztman 
An Evaluation of Rent Supplements .......... SEENEN nn Jerome Dasso 
Location Theory: An Empirical Model and Selected Findings ........ 

Perce AER ENEE unn Ronald E., Carrier- and Wiliam R. ‘Schriver 
Statistical Prediction of Morada Risk passsssassceso TA ana Mary Megee 
Economic Base Studies in Resource Administration EEN 

PRETERE TA EEN Paul W. Barkley and Thaine H. Allison 
The Problem of Long Cycles in Residential Construction ..........00. „M. Melnyk 

Correspondence concerning submission of man: ts and other editorial matters should 


be addressed to: Mary Amend Lescohier, Editor / ee at Science Building / The Univer- 
sity of Wisconsin / Madison, Wisconsin 53706 


Subscriptions and orders or single copies should be sent to: Journals Department / The 
University of Wisconsin Press / Box 1379 / Madison, Wisconsin 53701 


annial subscription: $8.00 / Life subscription (individucls only): $100 / Single copies: 





JOURNAL OF REGIONAL SCIENCE 


Vol. 8 Winfer 1968 No. 2 
Locational Strategies for Competitive Systems A Michael B. Teitz 


Urban Redevelopment in Indianapolis: A Benefit-Cost Analysis ....Stephen D. Messner 
The Measurement and Allocation of Corporate Profits in Regienal Sector Acounts 


DST TEE Ge NENNEN SONN seis, SE ee nn Kalman Goldberg 
Approximate Solutions to a Dynamic Combinatorial Problem in Space Robert E. Kuenne 
An Extension of the Generalized Weber Problem ........cccseceneees ...Leon Cooper 
A Land Speculation Model: The Role of the Property T=x as a Constraint to Urban 

Sprawl ENER EEN AE EE NCE ® sabe Ve ECH W. Baht 
Complete Gees gé the Central Place Hexagonal Lattice .......+ 

KAES E EE, SZ Dacey and Ashish Sen 
Variation of Input-Output Coefficients for Different Levels of Aggregation ........ 

decor ensecreeneeneccenescecron TTT ew cccenes Gerald J. Karaska 
Locational Equilibria ............ KENE ee ere SSES EK Edward P Leamer 
The Polygon of Forces and the Weber Problem ........... nn David R. Seymour 


A Note on the Relative Income Potential Model enn Carmen Difiglio 





The JOURNAL OF REGIONAL SCIENCE is published in two issues per volume by 
the Regional Science Research Institute, G.P.O. Box 8776, Philadelphia, Pennsylvania 


19101, in cooperation with the De partment of Re sgional Science, Wharton School, Univer- 
sity of Pennsylvania, The subscription rate is $5.00 volume or $2.50 per issue. All 
orders should be addressed to the Regional Science Research Institute. Address all edi- 


torial communications to W. Isard, Editor, Journal of Regional Science, G.P. 0. Box 8776, 
Philadelphia, Pennsylvania 19101. 
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VOL. 16, NO. 2 JUNE, 1968 


Contents 
Articles 


Marketing Boards and Quota Policies for Canacian Farm Froducts: An An raisal of 
Performance . V. Walker 

Aggregating Competitive Behavior in the Food Industry Mares H. Hawkins 

Cooperative Institutions: The Wide and the Narrow . F. Laidlaw 

The Futures’ Market and Farm Programs ......-.-.seeeeeee EE 

Farm Financial Management: Emerging Problems Kenneth R. Krause 

Dynamic Programming: A Tool for Farm Firm Growth Research Arlo J. Minden 


A Computer Managerial Package for Feed Milis 
v EC. M. Braithwaite ond J. B. Britney 


Measuring Management Performance of Dairy Farmers 
«Fred E. Justus, Jr. Daryl J. Hobbs and Ser R. Campbell 


Projecting Canadian Dairy Farm Structure Using Markov_Processes ...... 
I. F. Furniss and Bengt ‘Gustafsson i 


Canadian Wheat Acreage Response Andrew Schmitz 
Predicting Wheat Acreage in the Prairie Provinces `... R. E. Capel 
Some Economic Aspects of Pest Control in Agriculture Lewis A. Fischer 


An Economic Evaluation of Non-Resident Hunting and Guiding i in the East Kootenay 
Peter H. Pearse 


Negative Taxation and Rural Poverty ..........Lioyd D. Bender and Bernal L. Green 
with Notes, Book Reviews and Announcements 


Published by the Canadian Agricultural Economics Society in February, June and 

ctober. ual dues or subscriptions are $7.50. Address editorial communications to 

Gordon A. MacEachern, Agricultural Economics Research Council of Canada, Carleton 
University, Ottawa, Ontario, Canada. 

























THE AUSTRALIAN JOURNAL OF AGRICULTURAL ECONOMICS 


Published by the Australian Agricultural Economies Society 





Volume 12 June, 1968 No. 1 





Contents: 
A Model of the New Zealand Sheep Industry .........-0ccceseeesreeees A, C. Rayner 





Wool Policy in the United States—Its Direct Impact on Australian Exports ....... 
Wee eae ke Raabe aa TERRES CWE NEEN REN EN e ere admes E Houck 
Trends in Food Marketing in the United States ......... ree rr ree Te F. H. Gruen 
Farm Credit Policy in the Early Stages of Agricultural Development ...... D. H. Pewny 
A Note on Some Difficulties in Response Analysis ......sseseresrersare J. R. Anderson 


Book Reviews 


Personal Notes 





Published Twice Yearly 


Editor: Warren F. Musgrave, Faculty of Agricultural Economics, University of New En- 
gland, Armidale, N.S.W. 2351, Australia. 


Membership $5, or $U.S.6 from the Secretary, Mr. A. R. Moore 
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Rates of Return on Investments in Common Stock: The Year-by-Year Record, 
1926-65 Lawrence Fisher and James H. Lorie 
On E Separation of Production from the Develcper EEN Fred D. Arditti 
An Evaluation of Quarterly Judgmental Economic Forecasts AN H. O. Stekler 
Schizophrenia in Trading Stamp Analysis né SNE , E Beem and L. Isaacson 
Reply ... Sebaa EEN Sac aE Male pied wie wes «Carolyn Shaw Bell 
Disclosure to Whom? Ce Financial Reports o Stockholders and to the Securities 
and Exchange Commission ......eseseeeescceesseoee ... Surendra S. Singhvi 
Retroactive Poolings in Corporate Mergers Trnine PEA ioorar e's A, N. Mosich 
The Assignment of Costs to Joint Products in a Decentralized F 
Myron J. Gs and Cherles Ying 
The "Allocation of Computer Time by University Computer Centers 
SE .... Herschel Kanter, Arnold Moore, and Neil Singer 
A Note on the Relationship of Actual and Predicted Sales and Profits in New- 
Product Introductions Donald S. Tul! and Herbert C. Rutemiller 
Book Reviews 
Books Received 
Notes: University School of Business 
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and should be addressed to the University of Chicago Press, 5730 South Ellis Avenue, 
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Editor, d OURNAL OF BUSINESS, Graduate School of Business, Haskell Hall, Univer- 
sity of Chicago, Chicago, Illinois 60637. 
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Long-Range Forecasting with a Regional Input-Output Model .... Wiliam H. Miernyk 
Autonomous Revenue for Local Government EEN Ee Ursela K. Hicks 
New Economic Indicators `... EEN ««. John H. Merriam 
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The Effect of Monopoly Profits and Wages on Frics and Consumers’ Surplus 
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Sales Maximization vs. Profit Maximization: Are They Inconsistent? `. 
sessseeesessesoe DT William J. Baumol 
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The Economics of Labor Mobility: An Empirical Analysis 
Comment ` Michael J. Greenwood 
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Edited by Harold Somers and Alice Vandermeulen for the 
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Water and Power Resources 


of West Pakistan 
A Study in Sector Planning 


Prepared by a World Bank Study Group Headed by Pieter 
Lieftinck; A. Robert Sadove, Deputy Head; Thomas C. 
Creyke, Irrigation and Agriculture 


Without doubt, the greatest single coordinated development operation 
in which the World Bank has been involved is the massive program for 
the development of the Indus Basin. This pioneering study is an integral 
part of that project. The study is unique, both in its conceptualization 
and in its comprehensiveness. It demonstrates the feasibility of a new 
and more rigorous approach to resource planning and development 
and will serve as an indispensable model for years to come.. 


Focal points of the study are the Indus River, which runs the length 
of West Pakistan, several of its tributaries, and a huge natural under- 
ground reservoir. In developing a realistic investment program, the 
Study Group .had to consider a host of interrelated factors: the 
objective of maximizing economic returns, the competition for scarce 
resources, all aspects of agricultural production, alternate sources of 
water for irrigation, the country's projected electricity requirements, 
and the coordination of decisions regarding power generation and 
agriculture. 


These three volumes provide the record of the Special Study, the 
work of the Bank’s consultants, problems and issues foreseen and un- 
foreseen, the methods used, and the recommendations developed. 


Volume | is a condensed version of the entire study, including an 
evaluation of the huge Tarbela Dam project. Volume Il gives a detailed 
discussion of irrigation and agriculture, the key to West Pakistan's 
economic development. Volume lil contains papers covering back- 
ground and methodological issues. 


Published for the World Bank 
Volume I: The Main Report: $10.00 cloth 
Volume I!l: The Development of Irrigation and Agriculture: $72.50 cloth 


Volume Ill: Background and Methodology: $12.50 cloth 
$28.50 the set 
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THE WAR AGAINST FAMINE 


Developing Rural India 
Plan and Practice | 


By Joun W. Meticr, Tuomas F. Weaver, Uma J. LELE, and 
Ston R. Gong, How can Indis’s desperate food problem be 
solved? To understand the magnitude of that question Professor 
Mellor begins with an incisive reviev of India’s rural development, 
its evolution, and, particularly, the effects of each of the five-year 
plans. His co-authors then examir2 rural development in three 
different areas of c2ntral, western and northern India. Finally, 
Professor Mellor tucns to the futare: the potential for self-sus- 
taining growth in agricultural pro luction, the prospects for food ' 
self-sufficiency, the cutlook for reli:ving rural unemployment, and 
the nature of the next round of problems to be faced. 


416 pares, 19 figures, 57 tables. $10.00 


ede 
OTHER RECENT BOOKS ON A 
‘AGRICULTURE IN THE EMERGING NATIONS GE 
The Economics of Agricultural `. 
Development 
By Jonn W. MELLOR $10.00 us 


Agricultural Development and 
Economic Growth 


Edited by Herman M. SoUTHWOoRTH and l 
Bruce F. JOHNSTON "$12.00 


Cornell University Press 
ITHACA, NEW YORK 14850 


